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the patrician commentator, in the reién of Tiberius Caesar, s 
wrote one of the first accounts of the use of the —— 
He warns surgeons in their anxiety to exclude the air 
not to use the suture until the depth of the wound has been 
so cleansed _that no clot remains, for this turns into pus, 
excites inflammation, and prevents union. ~ 4/dutd 


D&G Sutures for Modern Surgery 


IDAVIS & GECK, Ine. 


Surgical Sutures Exclusively 
11-221 Duffield Street - Brooklyn, NY, USA. 
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Spinal Pressure Apparatus 


FLEISCHER’S 
SPINAL MANOMETER |: 


WC 6768 


or the accurate determination of the Intra- 
Spinal pressure 
Complete in compact metal case 


PRICE, $30.00 


Complete description upon request 


\ GLASS TUBE 


12 IN.LONG 


CALDWELL-KIELY SPINAL NEEDLE 


7 
For measuring Intra-Cranial pressure 
Equipped with a 12-inch glass manometer 
tube 
WC 6764, gold, $5.50 
WC 6765, Nickeloid, $4.00 


The Max Wocher & Son Co., 29-31 W. Sixth St., Cincinnati, Ohio 
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ILETIN 
IN, LILLY) 
(INBUT in EACH CC 


AMPLE STOCKS OF 


ILETIN (INSULIN, LILLY) 


ARE AVAILABLE 
ORDER THROUGH THE DRUG TRADE 


— 


U-10, 5 c. c. Ampoule Vial containing 
10 units to the c. c. (50 Units) $1.10 


U-20, 5 c. c. Ampoule Vial containing 
20 units to the c. c. (100 units) $2.00 


Each lot of Iletin has been standardized, subjected to extensive 
clinical tests and approved by the Insulin Committee of the 
University of Toronto before it is offered for sale. 


Send for Pamphlet Giving Full Information 


ELI LILLY AND COMPANY 


INDIANAPOLIS -INDIANA- U:S-A. 


New Yore CHICA I Is KANSAS CITY New 


SEE OTHER SIDE 
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ILETIN 
INSULIN, LILLY 


The Active Principle Derived from the Pancreas of Animals. 

Discovered and Developed at the University of Toronto and Made 

Under the Authority of that Institution by Eli Lilly and Company. 


EFFECTIVE HYPODERMICALLY ONLY 


Iletin is supplied in an aqueous, sterile solution in 5 c. ¢. 
rubber-capped ampoules for hypodermic injection. [Iletin is 


effective only when given hypodermically; it is inert by mouth. 


STANDARDIZATION 


Before it is offered for sale, each lot of Iletin has been stand- 
ardized, subjected to extensive clinical tests and approved by 
the Insulin Committee of the University of Toronto. 


LARGE STOCKS ARE AVAILABLE 
AT LOW PRICE 


Iletin is plentiful; Eli Lilly and Company are prepared to 
meet any conceivable demand. The price is low. The daily 
cost of Iletin for the average patient is not more than that 
of the cigars used by a moderate smoker nor of the gasoline 
for the family car. It is the avowed policy of this company 
to keep the price of Iletin as low as consistent with a perfect 


product, efficient distribution and a moderate manufacturing 
profit so that none need be denied its benefits. 
Iletin is Supplied by the Drug Trade 
For Further Information Address 


ELI LILLY AND COMPANY 
INDIANAPOLIS INDIANA U:S:A 


New CHICAGO St. Louris Kansas CITY New ORLEANS 
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ANBORN 
DIAGNOSTIC APPARATUS 


**In Regard to Metabolism”’ 


says a Boston Surgeon, ‘“‘ I wish to emphasize its very great importance as 


an indication of cure, as far as roentgen rays and operation can cure 
over-activity of the gland.” 

“The best index of a cure of Graves’ disease is a permanent reduction 
of the basal metabolism to normal.” 


It therefore becomes paramount that the determina- 
tion of the basal metabolism be accurately done. 


You are certain of your results on the 
Sanborn Benedict Metabolism Apparatus 


A case report of X-Ray treatment on a case of exopthalmic goiter 


will be gladly sent to you 
Ask for Reprint 24J 


SANBORN CO. - - 1048 Commonwealth Ave., Boston, Mass. 


There can be but one 
“best” of anything 


Baumans n 


Are you using it? 


ASK YOUR DEALER 


W. A. BAUM COMPANY, INC. - NEW YORK 
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YEAST 


—a natural stimulant of 
intestinal activity 


With increasing recognition of 
the deficiencies of concen- 
trated, artificial modern diets, 
has come increasing use by the 
profession of fresh yeast as a 
valuable dietary supplement. 


While in no sense a substi- 
tute for proper exercise or 
fresh vegetables, Fleisch- 
mann’s Yeast does act as a 
natural stimulant of intestinal 
activity. 

‘Three cakes per day”’ con- 
cludes the report of a recent 
test on some 85 subjects, “‘im- 
proved the condition of every 
individual who had any degree 
of constipation.” 


Not only does Fleisch- 
mann’s Yeast assist regular 
iatestinal activity, but its vi- 
tamin content is highly bene- 


ficial, and experiments have 
shown that it also helps to 
produce a definite leucocy- 
tosis. 


Best results are obtained by 
eating one cake half an hour 
before each meal, or the last 
thing at night—followed by a 
glass of water. If desired, the 
yeast may be first dissolved in 
water, milk, or fruit juices. 


A new authoritative book 
written by a physician for 
physicians. This brochure dis- 
cusses the manufacture, phys- 
iology, chemistry, and ther- 
apy of yeast. A copy will be 
sent you free upon request. 
Please use coupon, addressing 
The Fleischmann Company, 
Dept. K-21, 701 Washington 
Street, New York, N. Y. 


New brochure on yeast therapy sent on physician's request 


THE FLEISCHMANN COMPANY 
Dept. K-21; 701 Washington St., New York 
Please send me free a copy of the brochure on 


yeast baced on the published findings of distinguished 
investigators. 
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LEVY COUNTING CHAMBERS 


Awarded Longstreth Medal of Merit by the Franklin Institute, Phila., Dec. 1917 


NEW ONE-PIECE SOLID CONSTRUCTION 


NEUBAUER Pat.Jan.30.1917 


1 
deep. 


[BS.N¢ 


No. 3311. Levy Counting Chamber (actual size) 


The latest type of LEVY COUNTING CHAMBER embodies the fol- 
lowing features: 


New one-piece solid slide construction, with the ruling made directly on the glass slide, 
which obviates any possibility of separation between the slide and the ruled glass strip. 


Outside or protecting trenches of greater width than formerly. 
Transverse trench on the double cell of greater width than formerly. 


An indicating or finding line for the easy and rapid location of the ruled area in the field of 
the microscope. 


The polished surface bearing the ruling of smaller and standardized size, enabling a drop 
of uniform and minimum size to be used. 


The ruling on LEVY COUNTING CHAMBERS consists of deep, per- 
manent, sharply cut—not etched—lines of a high degree of visibility through- 
out the entire range of focus necessary to count all the cells in a given field. 
Comparison of the degree of visibility of these rulings with those of other 
makes should always be made with the cells filled with diluting solution. 


3350. American Standard Haemacytometer, with Levy Counting Word 

Chamber with single Neubauer ruling, complete in case. ...... . $15.00 Darip 
3355. ditto, with Bureau of Standards’ certification............... x 20.50 Datpy 
3351. American Standard Haemacytometer, with Levy Counting 

Chamber with double Neubauer ruling, complete in case....... 18.00 Darvo 
3356. ditto, with Bureau of Standards’ certification. ................. 24.50 Daufs 
3300. Levy Counting Chamber, with single Neubauer ruling............ 7.00 Czacu 
3310. ditto, with Bureau of Standards’ certificate................... 10.00 Czoak 
3301. Levy Counting Chamber, with double Neubauer ruling.......... 10.00 Czapt 
3311. ditto, with Bureau of Standards’ certificate.................4. 14.00 Czorb 


Complete descriptive pamphlet sent on request 


ARTHUR H. THOMAS COMPANY 


RETAIL — WHOLESALE — EXPORT 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S. A. 
CABLE ADDRESS, “BALANCE,” PHILADELPHIA 
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CELESTINS 
VICHY 


The place of CELESTINS Vichy in the dietary is dis- 
tinctive and important. It is an alkaline water of diuretic 
action, and is indicated in cases of the following: 


Chronic hepatic disorders; gastric and intestinal indiges- 
tions; acid dyspepsia; chronic catarrhal gastritis or enter- 
itis; rheumatism; diabetes; inflammation of the bladder; 
and a large number of minor ailments. 


he 


THERMAL ESTABLISHMEN! 


CELESTINS VICHY is bottled only at Vichy, France, 
under the direct supervision of the French Government 
Order anu insist upon getting CELESTINS VICHY. 


A booklet on the therapeutic uses of CELESTINS 
Vichy will be sent on request. 


HENRY E. GOURD 


General Distributor 


456 Fourth Avenue New York City 


PENCE CLINICAL 
MICROTOME 
No. 880 


FOR CELLOIDIN AND PARAFFIN AS WELL AS 
FROZEN SECTIONS 
Automatic feed. 
Covered and protected from dust and drippings. 
Securely clamped to the table. 
Cuts any desired thickness in multiples of 5 microns. 


Unique knife-holder insures utilization of entire cutting 
edge of the knife. 


Cuts very large sections. 


Used by MAYO BROS., Rochester, Minn., and by over two 


No. 880 Microtome, complete with thousand hospitals, medical colleges and clinical laboratories 


knife, $100.00 
No. 930 CO, Freezing Attachment, 
$13.50 


Prompt deliveries. Catalogue on request 


SPENCER LENS COMPANY 


MANUFACTURERS OF 
MICROSCOPES, MICROTOMES, DELINEASCOPES 
OPTICAL MEASURING INSTRUMENTS, OPTICAL SPENCE) } 


GLASS, SCIENTIFIC APPARATUS 
BUFFALO, N. Y. 


4 


ENICH 
| He 
z=: 


Gastron 


An Alecohol-free Extract of the Gastric Glands 


Gastron is obtained by direct extraction from the 
entire mucosa, including the pyloric membrane, of 
the fresh stomach of the pig in an acid-aqueous- 
glycerin medium. 

Gastron presents in a stable potent form a complete gastric 


gland extract containing the constituents of the entire gland 
tissue, as well as those of the peptic cells. 


Gastron is designed as a clinical resource in disorders of gastric 
function. 


In 6 07. amber vial without lettering, in ~ _ 
order that it may be prescribed in the Fairchild Bros. & Foster 
original container. N ew York 


TOLYSIN 


An anti-rheumatic of demonstrated efficiency, it is 
also of exceptional value in conditions that call for 
an analgesic or decongestive. Colds, nervous 
headaches, painful menstrual periods and similar 


conditions, readily respond to Tolysin treatment. 


THE CALCO CHEMICAL COMPANY 


Pharmaceutical Division 


Bound Brook, N. J. New York, N. Y. 
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ALLONAL ‘Roché 


The new NON-NARCOTIC 
HYPNOTIC eng ANALGESIC 


‘A remedy of real value 


for controlling Pain and Insomnia” 


DOSAGE. As sedative 
Bottles of / coe Tablets. As 
12 and 50 (2% grs) analgesic hypnotic, 
2 to Z Tabléts. 


Supplies and Literature will be furnished on request 


The HorFFMANN-LAROCHE CHEMICAL WoRKS 
New York 


Hellige-Leitz Universal Colorimeter 


IN STOCK FOR IMMEDIATE DELIVERY 


NOW SUPPLIED WITH STANDARD WEDGES 


For 49 Different Tests, As May Be Selected 
U. S. PATENT No. 998,091 


This Colorimeter is known the world over as most reliable and in 
use in hundreds of laboratories throughout this country. On account 
of its easy use and rapid determination it has found a wide introduc- 
tion into the office of the Practitioner. 

This colorimeter can be supplied with Standardized and Gauged Wedges 
—ready for immediate use—for the following tests: 
Blood—Haemoglobin, Sugar, Uric Acid, Iron, Cholesterin, Bromide, 

Creatinin, Remnant Nitroge n. 

Urine—Glucose, Milk Sugar, Uric Acid, Creatinin, Creatin, Indican, 
Kidney Function, Sa cylic Acid, Acetone, Acetico-Acetic-Acid, 
Albumin, Azote Iodine, Volatile Phenols, Mercury, Bromide, 
Nitrogen. 

Food— tw te Acid, Albumin, Milk Sugar, Iron, Ammonia, Phenols, 
Formaldehyde. 

Water—Ammonia, Nitrous Acid, Nitric Acid, Sulphurous Acid, Iron, 
Copper, Lead, Sulphuretted Hydrogen Phenols, Mercury, Tita- 
nium, Chromate, Chloride, Vanadium. 


FURTHERMORE A NUMBER OF OTHER TESTS 


tan edge ordered 
60 East 
NOTE—Standard Wedges can be NE ORK 
furnished separately for Colorim- wi 
eters previously supplied 
Manufacturers, Wholesalers, Importers and Exporters in Laboratory 


WRITE FOR PAMPHLET Apparatus, Microscopical and Bacteriological Supplies 
No. L-150 Organized under the Laws of the State of New York 


10th St. 
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New Castle Incubator 


Chamber has uniform 
and constant temperature 


: | *HE new Castle incubator fills the need 
for a reliable and accurate apparatus at 
a moderate price. 


The electric heater is beneath the bottom 
(not taking up space in the chamber). It 
distributes the heat uniformly from the 
bottom to the top and maintains an un- 
varying temperature. 


The automatic regulator controls the es- 
cape of excess heat up and out through the 
rear double wall. The walls are made of 
thick insulating material, bound with pol- 
ished copper. 


Send for details and prices 


CAST LE 


Sterilizers and bacteriological apparatus 


Wilmot Castle Co., 1160 University Av., Rochester, N. Y. 


supplants hand 
and water power 


bringing tubes to rest. 


Bausch & Lomb 
ELECTRIC CENTRIFUGE 


JHYSICIANS and laboratories have recorded their appreciation of the 
Bausch & Lomb Electric Centrifuge. Its greater accuracy is, of course, 
its basic advantage, but of nearly equal importance in the busy laboratory is 
its simplicity of operation, its sanitary features and its positive speed control. 
The spindle shaft runs in well-fitted bearings, permitting a high rate of 
speed, a smooth and gradual acceleration, as well as perfect control in 
There is no jar to affect sedimentation. 
All working parts are securely protected from any possible spillage of solu- 
tions. Centrifuges with rheostat for direct current of 110 volts or alter- 
nating current of 110 volts, 60 cycles, are carried in stock. When ordering 
please state voltage and whether current is direct or alternating. If alter- 
nating, state number of cycles. Price, $36.00. 


Bausch & Lomb Optical Co. 


ROCHESTER, N.Y. 


| NEW YORK WASHINGTON CHICAGO SAN FRANCISCO LONDON 
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Licensed by the Chemica 
Foundation, Inc. 


HE first Arsphenamines 
j made in the United 
States were produced 
by the Dermatological Re- 
search Laboratories, of 
Philadelphia. Equal to the 
best salvarsan products ever 
imported, this early triumph 
of American chemistry has 
since been greatly enhanced 
by constant research and 
refinements in methods of 
manufacture. 


Judged from the standpoint 
of safety and therapeutic 
efficiency D.R.L. Arsphena- 
mines are superior products. 


For “Safety First and Quality 
Always” specify D.R. L. Ars- 
phenamine, Neoarsphenamine 
and Sulpharsphenamine when 
ordering of your dealer. 


Booklet on 
“THE TREATMENT OF SYPHILIS” 


sent on request 


The Dermatological Research Laboratories 


1720-26 Lombard Street, Philadelphia 


Branch of 


THE ABBOTT LABORATORIES 


4753 Ravenswood Avenue, Chicago 


New York Seattle SanFrancisoo Los Angeles Toronto 


“ELECTROCARDIOGRAPHY | 


is the last court of appeal and its judgment 
is rarely at fault.” 


Louis F. Bishop, M.D 


“AURICULAR FIBRILLATION” 


Electrocardiogram taken by the ‘‘ Hindle” 
equipment 


Practitioners, clinics and hospitals find it 
essential for a complete examination and th« 
returns capable of creating its own maint: 
nance fund besides allowing a generous surplu 
each year. 


Catalog and details on request 
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INSTRUMENT AMERICA (we) 


MAIN OFFICE AND FACTORY| INCORPORATING {han Teoma 


OSSINING-ON-HUOSON GRAND CENTRAL TERMINAL 
NEW YORK | CHAS.F.HINOLE 


Diabetes 
Obesity—Restricted:- Diets 
CELLU FLOUR 


Soy Bean Flour Cocoa Nibs 
Washed Bran Cocoa Shells 
Agar-Agar Starch Free Baking 
Mineral Oil Powder 

Gelatine Citric Acid 

Sugar Free Flavors Food Charts 

India Gum Gram Scales, etc. 


The Chicago Dietetic Supply House, Inc. 
1750-52 W. VAN BUREN ST. CHICAGO 
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(hange of Address 


OR the information and convenience 

of the profession we announce the 
removal of our American General Offices 
to our new building, 


9 and 11 East 4lst Street 
New York 


The new premises provide more extensive 
accommodations for the firm’s American 
General Offices and adequately meet the 
growing requirements of the business. 
Special arrangements insure rapid com- 
munication between these offices and our 
New York Works and Laboratories. 


A cordial invitation is extended to the pro- 
fession to visit our new Exhibition Rooms 
at any convenient opportunity to inspect 
the display of Fine Chemicals, Galenicals, 
Medical and First-Aid Equipments for all 
climates, and other Products of the firm. 


“BurrouGus WELLCOME &(o. 
NEW YORK 


LONDON “Ske SYDNEY 


MONTREAL BOMBAY 
CAPE TOWN MILAN 
SHANGHAI BUENOS AIRES 


More than 270 Highest Awards for Scientific 
Excellence of ‘Products at the Great 


A New Standard 


This modern 12 
story structure, ex- 
ecuted in beauti- 
fully toned light 
grey limestone, sets 
a new architectural 
standard for pure 
Gothic style office 
building. It is sit- 
uated in the heart 
of NewYork’s most 
exclusive business 
centre, opposite the 
Public Library, a 
prominent Fifth 
Avenue landmark. 


Exhibitions of the Worl. 


41 Sr. 


Brochure ‘Animal Substances in Medicine,”’ on request 


M-808 U.S.A. 
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can be effective only through the use 


ORGANOTHERAPY 


of de- 


pendable endocrine products. A proper man- 
ufacturing process is absolutely indispensable. 


* * * 


every link in the manufacture of the glandular 


substance plays a vital part in its future therapeutic value, 


every stage in its production counts in its eff 
may become either a dangerously potent weapon 
mass.’’ — (‘‘Our Problems in Endocrinology,” 

man, M.D., Phar.D., F.A.C.P., Chairman’s add 


Endocrinological Society of the City of New York, 


Our products are prepared from fresh glands of 


iciency. It 
or an inert 


Jacob Gut 


ress to the 
1922 


healthy 


food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 


biological assay is analyzed and standardized. 


EPINEPHRINE 

EPINEPHRINE CHLORIDE SOL. 
DESICCATED PITUITARY BODY, U. S. P. 
DRIED SUPRARENALS, U. S. P. 

DRIED THYROIDS, U. S. P. 

SOLUTION OF POST-PITUITARY 
CORPUS LUTEUM 

PANCREATIN, U.S. P. 


Insure potency and constancy of action by prescribing 


the products of 


G. W. CARNRICK CO. 


[ | Organotherapeutic 
uy Products 


417-421 Canal York, N. 
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Peptone Solution(Armour) 


5%. Isotonic—Sterile 


As an aid in immunization and desensitization. 
Used hypodermatically in Migraine, asthma and 
other allergies with satisfactory results. 


PHARMACEUTICAL 


Pituitary Liquid Me'c, Lc c 
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Suprarenalin Solution 1 oz. g. s. 
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Elixir of Enzymes, digestant and 
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This Solution is prepared from a special product 
consisting of primary and secondary proteoses 
and peptone. It is free from histamin and other 


toxic substances. 


Peptone Solution (Armour) 1 c. c. ampoules, 12 


in a box. 
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ARMOUR COMPANY 
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conditions 


by means of “E.S.1.Co.”’ 
Electrically Lighted Instruments 


The Electro Surgical Instrument Company, the 
pioneer manufacturer of these instruments, offers the 
\ledical Profession a complete line constructed in ac- 

ordance with the suggestions and coéperation of 
he eminent Physicians and Surgeons by whose names 
he instruments are designated 


Nasopharyngoscope—Holmes. 

lransilluminators—Sullivan. 

Bronchoscopic Instruments 

—Jackson, Lynah. 

Cystoscopes — Braasch, Young, 
Kelly, E. S. I. Co. 

Urethroscopes— Swinburne, 
Young, Gordon, Koch, Mac- 
Gowan, Ballenger. 

tectal Instruments — Tuttle, 
Lynch, Axtell, Bassler, Beach, 
Buie. 


Illuminated Eye Spud, Nasal 
Snare, Mouth Gag, Vaginal 
Specula, Rectal Specula. 


Auriscopes, Nasal Specula, 
, Tongue Depressors, Laryngo- 
scopes. 


Tungsten Batteries. 
Socket Current Controllers. 
Cautery Transformers. 


Electrically 
Lighted Surgical 
Instruments 


In order to obtain the most 
satisfactory service fram our 
instruments, physicians 
should make certain they are 
using genuine “E.S.I.Co.” 
lamps. Ifin any doubt about 
lamps you have, send them 
to us for inspection. 


The Ninth Edition 
of our Catalogue 


describes and illustrates 
our complete line of in- 
struments, designed both 
for the work of the special- 
ist and of the general 
practitioner. A copy will 
be mailed upon request. 


ELECTRO SURGICAL INSTRUMENT CO. 


ROCHESTER, N. Y. 


13 


CONTENTS — (Continued) 


PEDIATRICS 
UNDER THE CHARGE OF 


THOMPSON 8S. WESTCOTT, M.D., anp ALVIN E. SIEGEL, M.D. 
Puncture of the Cisterna Magna 
Tuberculous Osteoarthritis in Infants . ; 
Biological Food Tests: Vitamine A in Skimmed Milk 
Intracutaneous Reactions in Pertussis 
Studies on the Therapeutic Application of Bac illus Ac idophilus Milk 


DERMATOLOGY AND SYPHILIS 
UNDER THE CHARGE OF 
JOHN H. STOKES, M.D. 


Provocation of the Wassermann Reaction in the Spinal Fluid . 
Biological Reactions of Arsphenamine 

Granuloma Inguinale 

Wassermann Reaction in Leprosy 

Studies on Etiology of Pemphigus 

Iixperimental Aspects of Iodide and Bromide Exanthems 
\bsorption of Gray Oil 


OBSTETRICS 
UNDER THE CHARGE OF 
EDWARD P. DAVIS, A.M., M.D. 
Blood Sugar during Pregnancy . 
Sugar in the Urine during Pregnancy 
Blood Studies in Normal Pregnancy 
The Bacteriology of Fatal Infection 


Metabolism Readings in Eighty-four Pregnant Cases 
Pyelitis in the Newborn . 


(Contents continued on page 16) 


In Nervousness and nervous Insomnia 
E. BILHUBER, Inc., 25 West Broadway, New York City 


Literature and samples from 


14 


if 
| 
38 | 
39 
40 | 
10 
| 11 | 
142 | 
142 
143 
144 
144 | 
144 
144 
145 
145 
146 
146 
147 
| 
TEN TABLETS OF FIVEGR/ SE | 
T 
= 


has been demonstrated to be a thoroughly dependable product. 
It combines the active and known therapeutic qualities 
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Liquid Peptonoids. 
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ie is research that has brought about 
the remarkable progress in roent- 
genological apparatus. 


The wonderful X-ray apparatusof today, 
which has done so much to aid both the 
diagnostician and therapist and which 
has made it possible to control X-rays 
even moreaccurately than theeffects ofa 
drug are controlled, is due ina large part 
to research systematically conducted 
in behalf of the Victor X-Ray Corpora- 
tion. Moreover, results of this research 
are embodied not only in Victor appara- 
tus made for the hospital and specialized 
laboratory, but in simple equipment for 
the general practitioner. 


No other manufacturer has so large an 
investment in research as the Victor 
X-Ray Corporation. Aconsiderable por- 
tion of its earnings is reverted annually 
to be applied in physical and engineer- 
ing investigation, to the end that the 
art of roentgenology may be advanced 


“Without research no scientific discoveries or inventions have been made” 


VICTOR X*RAY RESEARCH—A GUARANTEE 


and results made more and more certain. 


This large investment in research is a 
guarantee for the future. It is contrib- 
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genologist. It is a guarantee of the 
Victor X-Ray Corporation's perma- 
nency—a guarantee that X-ray users 
may confidently look to it for technical 
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they now are. 


When research so conducted is pro 
ductive of apparatus with which the 
roentgenologist may realize a higher 
grade of work, thereby increasing his 
efficiency, then the prices of Victor 
apparatus are moderate indeed. Con- 
sider the importance—to both you and 
your patient—of that vital ten or fifteen 
per cent higher efficiency, from the 
standpoint of diagnostic and thera- 
peutic results. 


Giving us an opportunity to advise with you concerning your 
individual X-ray problem, does not obligate you in any way 


VICTOR X-RAY CORPORATION, 236 South Robey St., Chicago, IIL 
Sales Offices and Service Stations in All Principal Cities 
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Neutral Acriflavine!” 


Davis and Harrell report that Neu- 
tral Acriflavine (National) possesses 
more than 600 times the strength 
of the popular silver salts frequently 
used in the treatment of gonorrhea. 
It penetrates through the submucosa 
of the urethra and bladder. It is 
non-irritating. 


Hyman states—‘*In my opinion 
Neutral Acriflavine in strengths of 
1:6000 or 1:4000 in normal saline is 
the best antiseptic we possess for 
irrigations in the treatment of 
specific urethritis.” 
Other eminent authorities agree. 
Their reports are reproduced in de- 
tail in our booklet on Neutral Acri- 
flavine. May we send it to you? 
Pharmaceutical Division 
National Aniline & Chemical Co., Inc. 
40 Rector Street, New York, N. Y. 


Neutral 
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NATIONAL 
—one of the National Medicinal Products 


The original America 
Passed by the Cour 


n Neutral Acriflavine 
cil on Pharmacy and Chemistry. 


2900 Superior Avenue - 
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Motor Driven Tilt Table combines 
all of the latest developments into 
one compact efficient unit. 


The DupleXray is an ideal X-Ray 
Plant for Radiographic and Fluoro- 
scopic work in your office. At your 
request, we will be glad to send 
you more complete information on 
this equipment. 


+ 
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COMPANY 
Cleveland, Ohio 


Pharmaceutical Drvision 
| National Aniline & Chemical Company, Inc. | 
40 Rector Street, New York 


I Please send me your booklet on “‘ Neutral Acriflavine and | 
Acriflavine,”’ containing complete bibliography, clinical reports, etc. | 
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Suppositories 


do and why for over a 
quarter of a century they 
have remained the stand- 
ard and most widely prescribed remedy for the relief and treatment of 
Hemorrhoids, and the rectal disturbances leading up to Hemorrhoids. 


The booklet reproduced above, has recently been mailed to every 
Physician, Hospital, Sanitarium, etc., in the U. S. 


Have you received your copy? 
Do you wish a complimentary trial quantity? 
You can have either, or both, for the asking on your letterhead. 


Any up-to-date druggist has Anusol Suppositories in stock, or can 
obtain supplies promptly from his nearest wholesaler. 


If your druggist fails you, please write us. 


SCHERING & GLATZ, INC. 


50-152 Maiden Lane Manufacturing Laboratories 
NEW YORK BLOOMFIELD, N. J. 
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ON THE NEXT INFECTED WOUND 


that comes to your attention 


TRY A DRY DRESSING OF 


MERCUROCHROME.-220 SOLUBLE 


(2% Solution) 
IN PLACE OF 
Tincture of Iodine 


Or Any Other Antiseptic You May be Using 


The results you will obtain will no doubt convince you of the value of this germicide as a sterilizing agent for 
infected ial, It follows that if a germicide will sterilize an infection, it would very probably have prevented it 
had it been used as a prophylactic antiseptic. This should be particularly true of Mercurochrome, as the stain of 
the dye in this drug fixes it in the field where it is applied and it is not readily washed out or destroyed in any way. 
In fact, a relatively permanent deposit of this potent and non-irritating germicidal agent is placed in the desired area 
by merely a liberal local application. 

Mercurochrome recommends itself as an excellent substitute for iodine as a general antiseptic, as it stains, it 
penetrates, and it is proving equally as effective in extensive clinical trials; but it does not burn, irritate or injure tissue 
in any way. In its employment as a first-aid prophylactic by industrial clinics, it is meeting with particular success. 


We respectfully suggest the education of the public to the use of Mercurochrome as 
a prophylactic first-aid antiseptic in place of tincture of iodine. The medical 
profession is of course the proper agency for such education 


HYNSON, WESTCOTT & DUNNING, Baltimore, Md. 


Bacillus 
Acidophilus Milk 


Lederle 


SUCCESSFULLY OVERCOMES the putrefactive processes in 
the intestines, relieving symptoms of headache, fatigue, aching 
limbs and intestinal gas. 
A bacteriological simplification of the intestinal flora results and 
the Bacillus acidophilus becomes the predominant organism. 
Bacillus Acidophilus Milk Lederle is a pure whole milk with its 
normal cream content cultured with the Bacillus acidophilus. 
In®addition to its therapeutic value, it is palatable and nutritious. 
Packages containing six 8-oz. bottles, $1.75 per package 
FuLL INFORMATION AND PuHysICIAN’S SAMPLE ON REQUEST 
COUNCIL LEDERLE ANTITOXIN LABORATORIES 


ACCEPTED 
511 Frera Avenur, New York City 
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THE SIGNIFICANCE OF GLYCOSURIA IN GALL-BLADDER AND 
DUCT DISEASES* 


By Joun A. Licuty, M.Pu., M.D., 


JoHN O. Woops, A.B., M.D., 


PITTSBURGH, PA. 


THE relation of pancreatic disease to diabetes mellitus is now 
generally accepted. The experimental observations of von Mehring 
and Minkowski! upon dogs, published in 1889, have been confirmed 
clinically. The credit for exploiting this discovery, the foundation 
for the treatment of diabetes mellitus in the human, however, is 
due largely to the painstaking effort and to the propaganda of 
education of Allen and Joslin. The idea of glycosuria being due 
also to disturbance of function, of liver, muscle, or kidney, and 
perhaps other organs and tissues has not been abandoned, but true 
diabetes mellitus is now definitely associated with a lesion in the 
pancreas or with a profound physiological disturbance of function 
of that organ. Glycosuria, not of pancreatic origin, is interpreted 
therefore in various ways, as of renal, of neurogenic, of alimentary, 
or of hepatic origin. 

With the present knowledge of the subject, these statements 
may be made with very little, if any qualifications. It now only 
remains to determine what the specific lesion in the pancreas is, 

* Read before the American Gastro-enterological Association at its Annual Meet- 
ing, April 30, 1923, Atlantie City, N. J 


! Diabetes Mellitus Nach Pankreas-exstirpation, Arch. f. exper. Path. u. Phar- 
makol., 1890, 26, 371. 
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and what the etiological factors of that lesion may be. When these 
questions are satisfactorily answered the problem of diabetes 
mellitus will be in a way solved. No doubt further animal expert- 
mentation will contribute largely to the solution of this problem, 
but with it must go clinical observation and experimentation as 
well. 

It is for the purpose of furnishing evidence of the probable direct 
relation of disease of the biliary tract to diabetes mellitus that 
this report based upon 25 cases of glycosuria is offered. 

For the past quarter of a «entury medical literature furnishes 
abundant evidence of the intimate relation of gall-bladder and 
duct disease to pancreatic disease and inferentially to glycosuria 
and true diabetes mellitus. Lancereaux? in 1899 was probably the 
first to call our attention to this. He was soon followed by Opie® 
with his brilliant work showing by animal experimentation and 
clinical observation that such a relation may and does exist. After 
these follow the publications of many observers, all of whom up 
to this day recognize at least the coincidence of gall-bladder and 
duct disease with pancreatic disease. Mayo-Robson found disease 
of the pancreas in 60 per cent of all cases of stone in the common 
duct, and Osler says in 105 cases of pancreatitis, 45 had gall stone. 
Kahr reports 24 per cent of cases of pancreatic disease in 520 cases 
of gall stone, while the Mayo Clinic already fifteen years ago found 
the pancreas involved in 6 per cent of all cases operated for biliary 
tract disease. Some interpret the modus operandi of this relation 
in one way, others in another, and considerable controversy has 
arisen which it is not the purpose to enter now. It appears evident 
(1) that under certain anatomical conditions, be they normal, 
anomalous, or pathological, bile may be carried from the common 
duct through the ducts of Wirsung or Santorini and delivered into 
the body of the pancreas (Opie), (2) that the close relation of the 
lymphatics of the gall-bladder and the head of the pancreas may 
easily explain why one organ may be infected when the other 
carries an infection (Franke) (Sweet, J. E.)4 and (3) that from the 
present generally accepted theory of so-called focal infection it 
would seem passing strange if the pancreas should not be equally 
susceptible to infection from nearby or distant foci of infection. 
The question is, however, of deeper import than that of mere 
physical relation. It is rather more of this nature: Granting that 
an infected or diseased biliary tract may be responsible for disease 
of the pancreas, is it to be concluded in a greater or lesser number 
that such relation is responsible for an actual or a potential glyco- 


> 'Traite des maladies du foie et du pancreas, Paris, Doin, 1899. 

3 The Relation of Cholelithiasis to Disease of the Pancreas and to Fat Necrosis, 
Am. Jour. Mep. Set, 1921, 121, 27; Acute Hemorrhagic Pancreatitis, Bull. Johns 
Hopkins Hosp., 1901, 12, 182. 


‘ Alvarenga Prize Essay—The Surgery of the Pancreas, Inter. Clin., 1915, 4, 293. 
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suria, and finally will there eventually occur a true diabetes mellitus 
as the result of gall-bladder and duct disease? There are reports 
in the literature bearing testimony to the probable relation of gall- 
bladder and duct disease to diabetes mellitus, basing the opinion 
on the fact that the glycosuria disappeared after the gall-bladder 
symptoms subsided. Hochhaus® refers to such a case as being “ the 
first instance of the kind on record.”’ 

Opie in the preface to the second edition of his work on the pan- 
creas’ says, “ Many lesions of the pancreas are unaccompanied by 
glycosuria, and numerous attempts have been made to define what 
pancreatic lesions are peculiar to diabetes. Accumulating evidence 
obtained by histological studies of the diseased organ has shown 
that diabetes mellitus accompanies those lesions which attack the 
ductless structure discovered by Langerhans and known as the 
“Islands of Langerhans.” This is about the present status of our 
knowledge of the gross pathology of the pancreas in relation to 
diabetes mellitus. In the histopathology especially of the isles of 
Langerhans, the work of Allen, of Bensley and of others has car- 
ried us farther, and it seems that with the more recent successful 
attempt of Banting in separating the active principle of the isles of 
Langerhans and making it available for therapeutic purposes, there 
has occurred a new epoch in the history of diabetes mellitus, in 
that the treatment of the disease is now based upon conditions 
which have to do directly with the isles of Langerhans. 

Having thus briefly referred to the advances made in the subject 
of diabetes mellitus, especially in relation to the biliary tract and 
pancreas, the collected cases forming the basis of this contribution 
will be discussed for the purpose of stimulating further clinical 
observation and research which may perhaps eventually lead to 
the discovery of thé cause or causes of diabetes mellitus. 


TABLE IT. 
Whole number of patients observed 23,464 
Number of cases of gall-bladder and duct disease 1,474 
(Of these—verified at operation or autopsy 431 
Number of cases with sugar in the urine 155 
(Of these—diabetes mellitus) 373 
(Of these—glycosuria) 82 
Number of cases of biliary tract disease with glycosuria 25 
Number of cases of biliary tract disease with diabetes mellitus (veri- 
fied) 6 
Number of cases of biliary tract disease with diabetes mellitus (not 
verified) . ll 
Number of cases of biliary tract disease with only glycosuria (veri- 
Number of cases of biliary tract disease with only glycosuria (not 
verified) . 38 
Number of cases of biliary tract disease (verified) and diabetes 
mellitus (cured) 3 


5 Cholelithiasis and Glycosuria, Deutsch med. Wehnschr., October, 10, 1907. 
6 Diseases of the Pancreas, its Cause and Nature, J. B. Lippincott Co., Philadel- 
phia, 1910. 


LICHTY, WOODS: GLYCOSURIA IN GALL-BLADDER DISEASES 


It will be seen from this table that the number of patients seen 
by us in whom there was disease of the biliary tract and at the same 
time diabetes mellitus or glycosuria is 25. These were collected 
from a group of histories covering 23,464 patients. Among these 
patients the diagnosis of gall-bladder and duct disease was made 
1474 times. Some 431 of these diagnoses were confirmed by opera- 
tion or autopsy. In the same group of histories the presence of 
sugar in the urine was noted 455 times. Of these 455 patients 
having glycosuria, 373 were diagnosed as cases of true diabetes 
mellitus, and 82 as transient or renal diabetes, so-called. Among 
the 455 patients, 25 had gall-bladder and duct disease, as was stated 
before. An analysis of these cases is as follows: 6 were cases of 
true diabetes mellitus, according to all the known signs and symp- 
toms of that disease, and were proven at operation or autopsy to 
have a diseased biliary tract; 11 more were as truly diabetes mellitus, 
but none of these were operated upon or came to autopsy. Hence, 
the diagnosis of biliary tract disease must be in doubt. However, 
except for this, on account of the history and course of the disease, 
the diagnosis of biliary tract was the only reasonable one. Of the 
(6; cases of true diabetes mellitus and verified biliary tract disease, 
3 after operation apparently recovered from their diabetes mellitus, 
as well as from the gall-bladder and duct disease. These deserve 
particular consideration. 


Case Reports. Case I.—T. S. H., No. 15,128, aged fifty-eight 
years, a business man, was first seen by one of us (Lichty) April 11, 
1916, when he complained of periodical attacks of epigastric pain 
extending over five years. These attacks were accompanied by 
nausea, vomiting, and chilly sensations with a temperature at one 
time as high as 101° F. He had no gastro-intestinal symptoms of 
consequence between the attacks. Sugar was found in the urine eigh- 
teen months previously on a routine examination; since that time 
he observed polyuria at various times. The carbohydrates had been 
eliminated from his diet, but sugar was still present. A loss of 30 
pounds in weight was noted in the preceding five years. 

The outstanding points in the physical examination were slight 
icterus of the conjunctive, a blood-pressure of 120-90, and an 
occasional ectopic beat. No valvular lesion was noted. 

The laboratory examinations of the blood and gastric contents 
were normal. The urine was 1028 in specific gravity with 0.41 
per cent glucose in a twenty-four-hour specimen; the blood sugar 
was 0.26 mg. per 100 ce blood. With regulation of the diet the 
patient became sugar-free and the blood sugar 0.28. He was 
operated upon two weeks later, after the blood sugar was lower, by 
Dr. J. J. Buchanan at the Mercy Hospital. 

The operative findings were a chronically infected and thickened 
gall-bladder with a number of stones in the gall-bladder and one 
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in the common duct. The pancreas presented no gross anatomical 
lesions. Both the gall-bladder and the common duct were drained. 
Following the operation, no sugar was found in the urine and the 
blood sugar came to the normal on a regular diet. 

This case presented a very severe infection of the gall-bladder 
and biliary tract and the postoperative convalescence was therefore 
quite protracted. A letter from his family physician two months 
later reported that the sugar returned occasionally on a full diet 
until he had thoroughly convalesced. 

All trace of the patient was then lost until April 10, 1921, when 
he returned to the hospital with cough, dyspnea and edema of the 
legs and a general cardiac breakdown. Physical findings and 
electrocardiographic tracings at this time established the diagnosis 
of a chronic myocarditis with a marked loss of reserve. Sugar 
had not been present in the urine for three to four years to his 
knowledge and none was found during a stay of two weeks at the 
hospital. The highest blood-sugar finding was 0.11* on a full diet. 
He recovered compensation before leaving the hospital, but died 
six months later, death being due to a recurrence of the cardiac 
decompensation. 


Case II.—B. T.S., No. 22,168, aged forty-nine years, a railroad 
engineer, first consulted us November 11, 1921, when he complained 
of pains over the lower abdomen for a month or more referred 
upward to the chest and back. He spoke of three severe attacks 
of abdominal pain, the first twenty-five vears ago following typhoid 
fever, the second fifteen years ago followed by symptoms of diabetes 
mellitus, and the last two weeks before he came to our observation. 
These attacks persisted for one to two days, were accompanied 
by nausea and vomiting and required hypodermics of morphine 
for relief. No jaundice had been observed. Sugar had been present 
in the urine periodically for fifteen years; at times polydipsia and 
polyuria were present. During the above period of fifteen years 
he had progressively lost about 35 to 40 pounds in weight. The 
physical examination showed nothing of note other than slight ten- 
derness in the right upper abdomen. 

The twenty-four-hour specimen of urine was 3500 cc in volume, 
specific gravity 1015, and a slight trace of sugar. The gastric 
analysis and blood count were normal. The blood sugar was 0.20. 
The patient was given a diet eliminating the starches. Two weeks 
later the attacks of pain were still present and a trace of .igar was 
still present in the urine. Hospital treatment was advised. 

A roentgen-ray of the gastro-intestinal tract was negative, except 
for a defective filling of the right side of the duodenal cap. The 
Lyon test showed “A” and “C” biles present, but no “B” bile. 
Because of the history and the rather definite train of symptoms, a 


* Blood-sugar findings are expressed as percentages. 


6 LICHTY, WOODS: GLYCOSURIA IN GALL-BLADDER DISEASES 


diagnosis of gall stones with diabetes mellitus was made, and oper- 
ation advised. 

At the operation, by Dr. O. C. Gaub, at the Columbia Hospital, 
the gall-bladder was found to be thick, contracted, and filled with 
stones; the pancreas showed no demonstrable pathology. A chole- 
cystectomy and appendectomy were done. 

Five days after operation 1 per cent sugar was found in the urine 
and the blood sugar was 0.22.. The sugar remained in the urine for 
about a week and then disappeared with restriction of the carbo- 
hydrates in the diet. On discharge from the hospital one month 
after operation the blood sugar was 0.13 and the urine showed no 
sugar. 

The patient was seen from time to time up to November 2, 1922. 
During that period, he felt entirely well and was eating a general 
diet. The urine was examined on his various visits to the office 
and never showed any sugar. The blood sugar was taken on all 
occasions and varied from 0.14 to 0.17 on a general diet. (May 31, 
1923, the urine was sugar-free and the blood sugar was 0.12 on a 
general diet.) 


Case II].—O. A. W., No. 23,245, aged forty-seven years, a 
shop foreman, was seen by us November 4, 1922, when he com- 


plained of a dull aching in the epigastrium for the previous five 


months. This aching occurred about two to three hours after 
meals and was usually localized in the epigastrium. It was relieved 
by eating and also by a glass of milk or soda, but was worse after 
acid foods. One year ago he had a severe attack of epigastric pain 
with nausea, for which he was given a hypodermic of morphine 
and was relieved in about an hour. No jaundice had been observed. 

For four to five months before coming to the office his strength 
had not been normal and during that period he had also lost 20 
pounds in weight. His family physician had recently found sugar 
in the urine on several occasions. The physical examination was 
negative except for slight tenderness in the epigastrium. 

The urine examination showed a slight trace of sugar with the 
blood sugar 0.13 mg. per 100 ce blood, and the gastric analysis was 
free HCl 76, combined 20, total 96, with no blood. The blood 
count was normal and the Wassermann negative. The roentgeno- 
gram of the gastro-intestinal tract showed the stomach normal in 
size, shape, position, and motility, but the outline of the duodenal 
cap on the right was irregular, possibly due to adhesions. With 
the Lyon test “A” and “C”’ biles were present, but no “B”’ bile. 
Over a period of about ten days traces of sugar were seen in about 
half the daily twenty-four-hour collections. With the glucose-toler- 
ance test the fasting blood sugar was 0.13; the blood sugar at forty- 
five minutes 0.20, and at two hours 0.30; sugar was found in both 
urinary specimens at the forty-five minute period and again in two 
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hours. A diagnosis of chronic cholecystitis with secondary glyco- 
suria was made at this time and operation advised. 

A laparotomy, done: by Dr. John W. Dixon, at the Columbia 
Hospital on November 18, 1922, disclosed a greatly distended gall- 
bladder filled with stones and surrounded by dense adhesions from 
the duodenum and stomach to the liver; the pancreas showed no 
definite pathology. A cholecystectomy was performed. 

Following operation twenty-four-hour specimens of urine were 
taken daily and again sugar was found in about one-half the speci- 
mens, usually in small amounts; the blood sugar was taken every 
four days during that period and varied from 0.17 to 0.20. On dis- 
charge from the hospital on December 9, 1922, the blood sugar 
was (0.18 and the urine had been free from sugar for two days. A 
restricted diet list was prescribed and the patient advised to report 
later for further directions and regulation of the diet. 

Since that time he has been seen at intervals of two to four weeks, 
the last consultation being on April 10, 1923. During that period 
the blood sugar has varied from 0.09 to 0.13 on various examinations 
and sugar has never been found in the urine. He now takes a 
general diet and is free from epigastric discomfort of any kind. 

These 3 cases were apparently cured of their diabetes mellitus 
as a result of an operation upon the biliary tract. The number is 
small compared with the number of cases seen having both condi- 
tions. It might be added that the remaining patients with true 
diabetes, 11 in all, seemed more amenable to dietetic treatment 
than the average case. Also the remaining 11 cases of glycosuria 
only were easily cleared of their sugar, in fact in some of them it 
had appeared only once or twice (as seen in Table II). 

In an analysis of these cases it is obviously unwise to draw any 
definite conclusions. Insofar as the incidence of the two conditions 
in the same patient is concerned, it could be accounted for entirely 
from the standpoint of coincidence. In fact, the chance, according 
to Prof. Raymond Pearl, of the Department of Biometry and Vital 
Statistics of the School of Hygiene and Public Health, Johns 
Hopkins, of the coincidence alone is higher than that of 25 cases of 
diabetes mellitus among 14,747 cases of gall-bladder and duct dis- 
ase. We were favored with an opinion from Prof. Pearl which is 
as follows: “On the basis of your experience, the probability that 
one of your patients will have gall-bladder and duct disease is 
062820. The probability that one of your patients will have glyco- 
suria is .019349. The probability that one of your patients will 
have by chance alone both of these conditions together in the same 
individual is .001216, which means that, on the basis of a total 
experience of 23,464, it would be expected that 28.5 individuals 
would purely as a result of chance have both of these conditions 
associated together in the same individual. Actually, you found 
25 individuals who had both gall-bladder disease and glycosuria. 
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From this | conclude that you have no basis for asserting that in 
your experience the association of these two diseases is either more 
or less frequent than would be expected from a chance association. 

“Now to consider the association of diabetes mellitus with 
gall-bladder disease, the case is as follows: The probability of 
gall-bladder disease is as before .062820. The probability of dia- 
betes mellitus in your experience is .015854. The probability of gall- 
bladder disease and diabetes mellitus in the same patient on the 
basis of chance alone is .000996, which means t!iat there would be 
expected, on an experience of 23,464, 23.7 patienis in which these 
two conditions were associated together purely as a result of chance. 
Actually, the number you found was 14. This indicates that this 
combination of diabetes mellitus and gall-bladder diseases occurs 
only a little more than one-half as frequently as would be expected 
from chance alone. This difference between observed and expected 
is to be regarded, I think, as quite probably significant.”’ 

Therefore if the object of our thesis were only to furnish evidence 
to the proposition that disease of the biliary tract is a cause of 
diabetes mellitus, we would be compelled to conclude, according 
to our statistics, that the case is not proven. According to our 
experience and thinking however, as stated before, the problem 
is deeper than this and cannot be entirely solved on the basis of 
statistics. 

One of us (Lichty) recalls a patient some fifteen years ago who, 
while convalescing from typhoid fever, was suddenly seized with 
severe pain in the right upper quadrant. The temperature, which 
had been normal for a time, now ran a course like that of a relapse. 
The patient became jaundiced and in a few weeks developed a 
regular Charcot’s intermittent fever. There was finally a dull, 
heavy pain in the left lumbar region with a fluctuating swelling 
to the outer edge of the left lumbar muscle. This swelling was 
incised and, besides a free flow of pus, pancreatic tissue was recovered 
from the pus cavity which appeared to be retroperitoneal. The 
patient presented at no time any evidence of pancreatic insuffi- 
ciency, excepting rapid emaciation and profound weakness. At no 
time was any sugar found in the urine. At the autopsy the entire 
biliary tract was distended with pus, and the pancreas was almost 
entirely destroyed. What was left of the tail of the pancreas lay 
in the wound of the operation. Evidently the pancreas may carry 
the most extensive infection and destructive pathology and yet 
maintain its function, especially that part of its function related 
to carbohydrate metabolism. This is, of course, not a new idea. 
It is also well known that the proportion of isles of Langerhans to 
external secreting tissue increases in a very definite ratio toward 
the tail of the pancreas. Hence, extensive lesions may occur 
at the head of the pancreas, for example, in the so-called “acute 
angle” of acute infection without disturbing carbohydrate metab- 
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olism in the least. The relation of the lymphatics, as shown by 
Franke, as well as the anatomical relation of the ducts, as described 
by Sweet in his Alvarenga Prize Essay, shows plainly how the isles 
of Langerhans are fairly protected from invasion from the biliary 
tract. With the present tendency to the liberal interpretation of 
the effects of focal infection, and with the renewal of interest in 
diabetes mellitus, other foci of infection besides the gall-bladder 
and ducts have received consideration. In such cases the route 
of invasion is very likely that of the blood stream which may of 
course also be the route as well of the lymphatics when the biliary 
tract is the focus of infection. In our own experience that of the 
tonsils is noteworthy. We have not collected our statistics bearing 
on this phase recently, but we do not recall any such striking results 
from tonsillectomies as we have from cholecystostomies or chole- 
cystectomies. We can only say that patients having diabetes 
mellitus and diseased tonsils do better after a tonsillectomy. 

The indications for surgery in gall-bladder and duct diseases 
per se are fairly well defined. It is our opinion, however, based 
upon a limited experience that (1) on account of the possibility of 
gall-bladder and duct disease being later complicated by diabetes 
mellitus, and on account of the conceded increased danger of operation 
after such a complication has occurred, there is an added indication 
for prompt surgery in all biliary tract disease; (2) on account of the 
apparent cure of diabetes mellitus (a heretofore supposedly incurable 
disease) as found in our own limited experience, we believe a certain 
operative risk is justifiable in cases of diabetes mellitus giving 
reasonable evidence of gall-bladder and duct disease; and (3) the 
urine and the blood should receive a more careful and purposeful 
study in all cases of suspected gall-bladder and duct disease. 


THE SPLEEN AND DIGESTION. STUDY IV. THE SPLEEN AND 
BILIARY SECRETION; THE REACTION IN BILE-PIGMENT 
SECRETION FOLLOWING SPLENECTOMY. 


By DEP. InLow, M.D., 


FELLOW IN SURGERY, DIVISION OF EXPERIMENTAL SURGERY AND PATHOLOGY, THE 
MAYO FOUNDATION, ROCHESTER, MINNESOTA. 


THe concept that the spleen influences the amount of bile pig- 
ment secreted by the liver is one that has received common credence. 
Ilowever, the amount of experimental work on the problem of an 
interrelationship between the spleen and the secretion of bile has 
been less than that carried out with regard to the relation of the 
spleen to gastric and pancreatic secretions. The present study was 
originally undertaken from the viewpoint of the effect of splenec- 


INLOW: THE SPLEEN AND DIGESTION 1] 


tomy on the secretion of bile as a digestive fluid; however, the chief 
significance of the results is in the data offered with regard to the 
secretion of bile pigment. Data are also presented to show the 
effects of various types of diet on the secretion of bile, before and 
after splenectomy. 

Review of the Literature. [rom the time of Galen, a functional 
relationship between the spleen and the liver has been postulated. 
According to Gray, early in the eighteenth century, Lieuteud 
definitely assigned to the spleen a functional influence on the secre- 
tion of bile, proposing that “the blood by its retardation in the 
spleen, will be rendered thicker, and consequently more fit for the 
secretion of the bile; and that when the stomach is full, it will be 
pushed toward the liver, which receives more blood during diges- 
tion, and separates, consequently, more bile.’ To quote Gray 
further: “The immortal Cuvier attempted to elucidate the func- 
tion of the spleen by the aid of comparative anatomy, he being the 
first author who treated to any extent of the structure of this organ 
in animals. He indirectly states the spleen to have two functions. 
Thus, the spleen has on the one hand some immediate relation with 
the secretion of the bile, and on the other, some indirect relation 
vith that of the digestive juices, or of the commencement of the 
intestinal canal. These functions he deduced more particularly 
from consideration of the arrangement of the vessels of the organ. 
In the oviparous vertebrates he observes that the arteries of the 
spleen being derived from those which supply the stomach, or com- 
mencement of the intestinal canal, there result certain relations in 
the distribution of blood to these different viscera, probably of 
great importance with reference to the function of the spleen; so 
that the easier the access of the blood to the spleen, the more diffi- 
cult it is to the arteries immediately in relation with it; consequently 
the more blood will the spleen turn to its own purposes, and the 
less abundant will be the gastric juice; while, on the other hand, 
these conditions will be reversed, when the access of the blood to 
the stomach is easier, and that to the spleen more difficult. It was 
from these facts that he deduced one of the functions of this organ 
to be that of having some indirect relation with the secretion of the 
gastric juices, whilst the fact of the splenic vein forming in many 
animals the most important branch of the vena porte, led him to 
believe that it had some immediate relation with the secretion of 
the bile.” 

Ponfick, in 1883, considered that the spleen disintegrated erythro- 
cytes, and suggested that bile pigment was derived from hemoglobin 
set free in this organ and carried to the liver through the portal 
circulation. This theory was supported by Pugliese and Luzzatti 
in a study of the effect of hemolytic poisons on splenectomized 
animals. Pugliese, in 1899, investigated the effect of splenectomy 
on the secretion of bile in two dogs with biliary fistulas. He found 
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that the quantity, density, dry residue, and alcoholic extract of the 
bile were not modified by removal of the spleen; however, the amount 
of bile pigment secreted was diminished more than one-half. Ina 
further communication he confirmed these researches, and reported 
that the amount of ash for each 100 ce of bile, and the amount of 
sulphur (that is, bile acid) remained unchanged by splenectomy. 
He concluded, therefore, that splenectomized dogs secrete bile 
less rich in biliary pigment, but with normal content of bile acid. 
In a later investigation (1913), he found a moderate increase in the 
amount of bile secreted after splenectomy with a considerable 
reduction in the amount of iron content. (The average iron content 
for each 100 ce fell from 2.25 mg. to 1.63 mg.). 

Likewise, Charrin and Moussu made fistule into the fundus of 
the gall-bladder in dogs, and studied the effect of splenectomy. 
They found that three or four days after the removal of the spleen, 
the bile became more dilute and partially decolorized, and that it 
contained relatively less organic material (pigments, bile salts, 
pseudomucin, cholesterol, lecithin, neutral fats, soaps, urea). 
They concluded that the spleen exercises on the liver an undeniable 
action which, aside from hematopoietic, antitoxic considerations, 
consists essentially of a biligenic function. Their results differed 
from those of Pugliese merely in the obtaining of a diminution in 
the dry extract of bile after splenectomy. 

Paulesco, in 1906, criticised the methods previously used. He 
maintained that the bile secured from a fistula of the gall-bladder 
is not normal, and not of constant composition, that the amounts 
of pigments and of salts are less than when bile is not excluded from 
the intestine, and the digestive process is disturbed. He carried on 
three series of experiments: Analyses of bile from the gall-bladder 
of normal dogs; similar analyses of bile from dogs whose spleens had 
been removed seventeen to one hundred and fifty-eight days before; 
and examination of the bile from 3 dogs before and after splenec- 
tomy, the bile having been collected by puncturing the gall-bladder. 
His conclusions were: (1) that the vesicular bile of splenectomized 
dogs does not differ notably from that of normal dogs with their 
spleens intact; and (2) that there is no marked or constant differ- 
ence between the composition of the bile before and after splenec- 
tomy; therefore, there is no manifest relation between the function- 
ing of the spleen and the secretion of bile by the liver. 

Pearce says, “In regard to the decreased tendency to hemoglo- 
binuria and jaundice after the administration of hemolytic agents 
(in splenectomized animals), we offer experimental evidence to 
indicate that (1) absence of the spleen does not prevent the secre- 
tion of bile; (2) the spleen does not influence the transformation 
of free hemoglobin into bile pigment; and (3) that fresh splenic 
extracts have no demonstrable action in vitro.” 

Goto, in 1917, found in 4 dogs with anastomoses between the 
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bile duct and the right ureter, an output of bile pigment in the urine 
under normal conditions, varying between 0.0618 and 0.0678 gm. 
daily. There was definite evidence of a decrease in the elimination 
of bile pigment after splenectomy, and also when a hemolytic agent 
was administered. These observations appeared to show that the 
absence of the spleen definitely influences the formation of bile 
pigment. 

The most recent and extensive studies of bile pigment metabolism 
are those of Whipple and Hooper. They draw many important 
conclusions with regard to the relation of the spleen to biliary 
secretion. The following is quoted from the summaries of various 
communications. “Splenectomy causes many interesting reactions 
in bile-fistula dogs, but it does not influence the output of bile pig- 
ments under normal conditions. . . . Splenectomy has no 
effect on the secretion of bile pigments in dogs ingesting blood or 
bile. . . . The Eck-fistula liver secretes much less bile pigment 
than the normal liver. . . . Splenectomy added to the com- 
bined bile and Eck fistula does not essentially modify the result. 

Splenectomy added to a simple bile fistula modifies in no 
way the secretion of bile pigments in the bile. A large number of 
experiments control this statement. Hemoglobin injected intra- 
venously gives no constant increase in the output of pigments in 
the bile. Splenectomy does not modify this reaction. 
Dogs with bile fistula, anemia, and an added splenectomy may 
show some remarkable deviations from the control experiments. 
Experimental anemia in these bile-fistula-splenectomy dogs may 
give a very remarkable reaction; periods of spontaneous icterus, 
blood destruction and high bile pigment output may alternate with 
periods of regeneration and low bile pigment, output without any 
demonstrable cause. An interaction of the liver and spleen in the 
construction, as well as in the destruction of the hemoglobin and 
red-cell stroma may be indicated by these experiments. Regenera- 
tion of red cells with consequent recovery from the experimental 
anemia is very greatly prolonged, and may. occupy months in the 
splenectomy experiments as compared with weeks in the simple 
bile-fistula experiments without splenectomy. The color index may 
remain uniformly high during this long period of blood regeneration 
in the splenectomy experiments. The output of bile pigments may 
average considerably above normal, and we may suspect an over- 
production of blood and bile pigments with perhaps a deficiency 
of red-corpuscle stroma.” ‘Thus it is seen that the results and con- 
clusions of various investigators in this field vary greatly. 

Experimental Methods. Observations were made on 4 dogs, 
weighing, on the average, about 8 kg., with permanent biliary 
fistule. These fistule were made according to the technic described 
by Mann, except that at the first stage of the procedure, the gall- 
bladder was removed. This technic consists essentially of the trans- 
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plantation of the duodenum under the skin at a primary operation 
(done under ether anesthesia and employing sterile technic), and 
the severance of the common bile duct with its transference to the 
outside at a second operation a few weeks later, thus establishing a 
permanent fistula into the common bile duct. 

The animals, between observations, were kept in cages and not 
exercised, and were given mixed food consisting of raw meat, lard, 
milk and bread. They were permitted to eat as much of this mixture 
as they desired. Water was given freely up to five hours before the 
beginning of each period of collection, and then withheld. Three 
types of procedure were carried on: (1) The bile was collected 
after the animal had fasted for eighteen hours; (2) after withdrawal 
of food for five hours, the animal was fed on various types of food- 
stuffs (raw, lean meat, lard, sugar and milk) in equivalent caloric 
values for each kilogram of body weight (on the average a secretory 
meal of 280 calories for an 8 kg. dog was given, an ordinary caloric 
intake sufficient for one day) two hours before the beginning of the 
collection; and (3) after withdrawal of food for five hours, the 
animal was given secretory meals of the foodstuffs mentioned two 
hours after the beginning of the collection of bile. 

The bile was collected by introducing a rubber catheter into the 
common bile duct. After a preliminary drainage of fifteen minutes, 
the amounts of bile secreted were measured at intervals of two 
hours. Periods of six hours were used for the collection of bile, as 
employed by Whipple and Hooper (for comparison of this six-hour 
period with twenty-four hour periods see Wisner and Whipple). 

Determinations of bile pigment content were made colorimetri- 
cally after the method of Whipple and Hooper. A Hellige colori- 
meter was used, and the standard wedge of copper sulphate was 
graduated into milligrams of bilirubin by comparison with different 
dilutions of pure bilirubin (Pfanstiehl). The taurocholic acid of 
the dog’s bile was analyzed by the method of Foster (hydrolysis of 
taurocholic and taurocholeic acids by sodium hydroxid into taurin 
and cholic and choleic aeids, and quantitative determination of the 
ammonia given off by the taurin in the Van Slyke amino-nitrogen 
apparatus). Several specimens of bile were tested for cholesterol, 
but none was found. 

Blood counts were made at weekly intervals, usually about two 
hours after the giving of food, and hence during the period of diges- 
tion, except in instances of fasting. The hemoglobin was deter- 
inined by the Dare hemoglobinometer. A record of the body weight 
also was kept. 

After the establishment of a norm for the amount of secretion, 
and content of pigment and bile acid, splenectomy was performed 
on 3 dogs and the subsequent effect on biliary secretion noted. All 
operative procedures were conducted under ether anesthesia with 
the employment of sterile technic. 
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Experimental Data. PRorocois.* Dog E237.—A male mongrel in 
good condition, weighing 12.5 kg. January 26, 1921, the duodenum 
was transplanted under the skin and the gall-bladder removed. 
April 14, a permanent biliary fistula was established. The animal 
did well until May 9, when marked anorexia rapidly appeared and 
it lost weight. Death occurred May 16. At necropsy the common 
bile duct was found dilated to four times normal size. Death was 
probably due to the loss of bile. 


TABLE I.—DETERMINATIONS OF NORMAL BILIARY SECRETION OF 
DOG E237. FASTED EIGHTEEN HOURS, THEN FED 50 GM. OF LARD 
TWO HOURS AFTER BEGINNING THE EXPERIMENT. 


Secretion, ce Bile pigment, mg Blood count Wt. 
April 27 15.7 12.4 10.5 38.6 10.2 16.0 26.2 10.0 
30 17.2 | 18.1 7.3 | 49.6 6.9 13.8 210.7 10.3 
May 4 18.4 18.3 | 17.0 | 53.7 9.6 22.9 32.5 9.7 
7 8.1 23.2 6.3 47.6 6.9 31.6 38.5 83 6.05 20.7 9.8 
Average 417.4 29.5 2.96 9.95 


Dog E236.—A male mongrel in good condition, weighing 11.1 kg. 
April 6, 1921, the duodenum was transplanted without removal of 
the gall-bladder. The wound became infected, but healed. May 18, 
the gall-bladder was removed and a fistula of the common bile duct 
established. June 8, splenectomy was performed. A slight peri- 
splenitis was present. The animal remained in good condition until 
October 5, when in the course of another experimental inquiry, 
sudden death occurred after the injection intravenously of 20 ce of 
the animal’s own laked blood. At necropsy the liver was found in 
good condition. The common bile duct was dilated. 

Dog. E335.—A male terrior in good condition, weighing 8.7 kg. 
February 25, 1921, the duodenum was transplanted and the gall- 
bladder removed. April 14, a biliary fistula was established, and 
May 25, the spleen was removed. The animal remained in good 
condition for several months. Death occurred October 5, appar- 
ently from loss of biliary secretion. At necropsy no marked find- 
ings were present. The biliary tract was somewhat dilated. The 
liver appeared normal. 


* It should be emphasized that with the exception of Dog E237 all animals were 
in excellent condition during the period of time the data in this study were obtained, 
and for many weeks after the completion of these observations. 
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Dog E168.—-A male mongrel, weighing 10.7 kg. December 28, 
1920, the duodenum was transplanted, and the gall-bladder removed. 
February 23, 1921, a biliary fistula was established, and March 23, 
the spleen was removed. After finishing this series of experiments, 
the animal was used from August 20 to September 7, for the study 
of bile pressure. Later laked blood was injected. This made the 
animal acutely ill, but he recovered. Death occurred suddenly 
October 14. At necropsy no cause for death could be found, except 
the presence of the long continued biliary fistula. There was marked 
emaciation. Grossly, the liver appeared normal. 
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Review and Discussion of Experimental Data. From the experi- 
mental data presented, it seems that certain general conclusions 
can be drawn, both with regard to the normal secretion of bile, and 
the effect of splenectomy; however, there are certain phenomena 
which, because of the irregularity of their appearance, do not permit 
definite deductions. 

THe Amount oF BriLiaARyY SecrRETION. The amount of bile 
secreted normally for each unit of time in any one animal was 
fairly uniform. The uniformity was most marked in the two-hour 
periods taken on any one day. The fluctuations were greater when 
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the findings of different days were compared. The differences due 
to diet were not striking, but were definite. The smallest amount 
of secretion was noted in the fasting animal. When milk, lard, 
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and sugar and water were given, the amount of secretion was only 
slightly increased; when meat was given the increase was quite 
marked. Such increase was most evident when the animal was fed 
two hours after beginning the collection, in which case it was noted 
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that the amount of secretion for the next two periods of two hours 
was doubled. The amount of bile secreted may vary greatly in 
different dogs. Much less was obtained in my experiments than was 
obtained by Whipple and Hooper during a similar six-hour period. 

After splenectomy, there were certain very definite changes in 
the amount of biliary secretion. In the fasting animal, the amount 
was slightly increased during the first few days; later it fell some- 
what below normal. With the giving of food, the amount of 
secretion was increased about one-fourth above its presplenectom) 
value; this was most constant in the case of meat feeding. The 
fluctuations in the amount of secretion from day to day were greater 
after splenectomy than before, probably because of circulatory 
changes in the branches of the celiac axis, and in the portal system, 
incident to the ligation of the splenic artery and vein. The theory 
of the regulatory influence of the spleen in this circulatory system 
is supported by these findings. 

Tue Bite Acip. The amount of bile acid fluctuated greatly 
from day to day. The amount secreted seemed least during fasting, 
and greatest after meals of lard, and of meat, but these reactions 
were not constant. The output of bile acid varied to some extent 
with the amount of bile secreted; a profuse secretion of bile was 
accompanied by a high total content of bile acid, and vice versa. 
There seemed to be no relation between the output of bile pigment 
and that of bile acid. The amounts of taurocholic acid obtained 
were less than those reported by Foster, and Hooper and Whipple, 
and the fluctuations greater. Removal of the spleen did not cause 
any definite and constant changes in the output of bile acid. 

THe Bioop. The hemoglobin determinations and the erythro- 
cyte counts showed the typical postsplenectomy reaction of anemia, 
as described by Pearce and collaborators.'’ The percentage of 
hemoglobin was increased on the third day after the operation, 
and removal of the spleen; it then decreased below normal, reached 
its lowest point two or three weeks after splenectomy, and then 
gradually returned to normal. Subsequent fluctuations occurred, 
but they were not marked. The erythrocyte count reacted simi- 
larly, except that the drop was less acute; for example, in Chart 3, 
the lowest count was made five weeks after the removal of the 
spleen, and later recovered. 

THE SECRETION OF BiLE PiGMeNntT. The output of bile pigment 
was remarkably uniform. The values for each two-hour period on 
the same day varied but little; the differences from day to day were 
greater. There seemed to be a definite relationship between the 
amount of bile secreted and its unit concentration in bile pigment 
(figures not included in tables), so that a profuse secretion had a 
low concentration of pigment and vice versa; by this mechanism the 
total amount of pigment secreted remained about uniform. The 
output of bile pigment in these experiments was approximately 


INLOW: THE SPLEEN AND DIGESTION 


FASTED 
FOOD- 
Food given 


Procedure 
Fasting 


DOG 
IOUS 


> 
if 


VAI 


IN 


FED 


spuesnoyy 


S; 


R 


80 AIS] 


SPLENECTOMY 


FIVE 


TION 
Blood count 


tod 
UIQO] 


AFTFR 
FASTED 


COLLE( 


sanoy XIS 
10} YoRuy 


AND 
ic id, 


May 


[Bio] 


FASTING. 
BEGINNING 
aurocholic 


BEFORE 
rs 


ANIMAL 


XIS YoRe 
10} 


> 


BEFORE 


> 
fy 


SECRETION 
WITH 
~ 


HOU! 


TED 


MOL 


BILIARY 
TWO 


COLLE(¢ 


OF 
STUFFS 


sunoy OM) 


BILE 


SUNOY OM} 


MINATIONS 


HOt 


SANOY OM 


DETEI 


EIGHTEEN 


TABLE 
Average 
General av 


20 
= => 
x 
=} 
a2 
3 
he 
- rc t~ N * 
tt t 
< 
= 
0 =, ot N = an 
A 
FO WON MON NO mm 196 


iv Oo 


ov 


INLOW: THE SPLEEN AND DIGESTION 21 


3 mg. for each kilogram of body weight for six hours (except in the 
case of Dog E168, when the value was about 5 mg.). These values 
are somewhat higher than those given by Whipple and Hooper 
(1- mg. for each pound for each six hours). Definite conclusions 
with regard to the normal variations in the amount of secretion of 
bile pigment on different diets do not seem warranted from these 
experiments. ‘The variations were probably due to other factors, 
which will be discussed. This is especially evident in the graphs 
which seem to indicate that the amount of bile pigment secreted is 
largely independent of the food intake. A marked increase in the 
output of bile pigment after feeding carbohydrates, as reported by 
Hooper and Whipple, was not found. 

After splenectomy, the average output of bile pigment remained 
practically unchanged, as shown in the three dogs that were splenec- 
tomized. However, the detailed findings, best shown in the graphs, 
are suggestive. In the two instances in which determinations were 
taken three days after splenectomy, a marked increase in output of 
bile pigment occurred the first few days after removal of the spleen. 
A possible explanation of this, of course, is that it may be due to the 
absorption of the hemoglobin liberated into the tissues by the 
operative procedure. ‘To prove this it will be necessary as a control, 
to operate without removing the spleen. Yet in the instance of Dog 
E335 (Chart 2) the increased output of bile pigment was so marked 
that this factor seemed insufficient to explain the phenomenon 
completely ; furthermore, the fact that the percentage of hemoglobin 
presented a similar and coincident increase is noteworthy. 

After this preliminary increase, following operation and removal 
of the spleen, the output of bile pigment sank below normal, only 
to rise again. This reaction can be seen in all three charts, but is 
best studied in Chart 3, in which determinations are presented for 
almost three months after splenectomy. The decrease in output of 
pigment reached its lowest point in the different experiments from 
the tenth to the twenty-fifth day after splenectomy. After this 
period the curve representing pigment secretion swung above 
normal (Chart 3). However, it did not remain so, but a strange 
fluctuation continued, which was cyclic. It may be noted that the 
intervals between the points representing the greatest pigment 
output, and also between those representing the least output, 
correspond approximately to periods of one month; further minor 
variations of less extent seemed to occur between these more marked 
periods. A suggestion of this cyclic variation in output of bile 
pigment may also be seen in Chart 2, in which a normal cycle of 
about twenty-one days occurred before splenectomy. The fluctua- 
tions of pigment output were very much greater after splenectomy, 
and if there was a normal cyclic variation in secretion of bile pig- 
ment, this variation seemed markedly accentuated by removal of the 
spleen. This idea of the presence of evelic variations in output of 
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bile pigment finds support in the recently published observations 
of McMaster, Brown and Rous. They note wave-like variations 
in the normal output of bile pigment, and what appears to be a 
typical larger cycle is well shown in their text, Fig. 4, in which peaks 
of secretion of bilirubin are shown on the fifteenth and the forty- 
sixth days of the experiment, respectively. Likewise the findings 
of Ashby, that the destruction of the erythrocytes of transfused 
blood is not gradual and continual, but occurs by crises and in 
cycles, are quite suggestive in this connection. 

The different types of food do not seem to play a part in the 
causation of these phenomena. It will be necessary to perform 
experiments over a long period, both in the normal animal, and 
after splenectomy, under conditions in which the food factor is not 
varied as it was in these experiments, and when more frequent and 
careful studies of the blood are carried out. Only then will definite 
conclusions be justified. 

The parallelism between the amount of hemoglobin and the 
amount of bilirubin secreted is striking in all the graphs (the only 
place where this parallelism is not in evidence is in Chart 3 in 
which, after the first month following splenectomy, the marked 
fluctuations in the secretion of bile pigment are not present, or at 
least not present to the same degree, in the curve representing the 
percentage of hemoglobin). This is in harmony with the concep- 
tion that these pigments may have a common origin; and indeed 
the findings of these experiments, as a whole, are difficult of explana- 
tion on the current theory that bile pigment is formed, at least to a 
considerable extent, by the transformation of hemoglobin liberated 
by destruction of erythrocytes in the spleen. Rather, the conten- 
tions of Whipple are supported by my investigation. The idea 
strongly suggests itself that the factor, or factors, responsible for 
the blood picture after splenectomy are responsible also for the 
change in the secretion of bile pigment after removal of the spleen. 

The discordant results of the various investigators of the effect 
of splenectomy on the output of bile pigment may possibly be 
explained by the time period at which observations were made 
after splenectomy. Pugliese made the larger and more significant 
portion of his postsplenectomy determinations from nineteen to 
twenty-three days after removal of the spleen. In the experiments 
of Goto the normal postsplenectomy determinations were made 
from the sixth to the twelfth day, after which toluylendiamin was 
administered, and determinations continued until the eighteenth or 
nineteenth day. It will be noted that all these determinations have 
heen made at times when the postsplenectomy output of bile pig- 
ment was at its lowest. The findings of Paulesco indicate merely 
the unit concentrations of bile pigment in the bile, and not the 
quantitative output of bilirubin. Since the concentration of pig- 
ment may vary greatly, and more or less inversely with the amount 


INLOW: THE SPLEEN AND DIGESTION 27 


of bile secreted, his results give no true indication of the output of 
pigment. The published data of Hooper and Whipple, which give 
the secretion of bile pigment in splenectomized dogs, begin more 
than four months after removal of the spleen. The present study 
is in agreement with their findings that the average output of bile 
pigment after splenectomy is unchanged. 

Summary. ‘The concept that the spleen influences the amount 
of bile pigment secreted by the liver has received common credence. 
The results of the experimental investigations of the effect of splenec- 
tomy on the output of bile pigment seem discordant. A diminution 
to one-half the normal values on removal of the spleen was found 
by Pugliese, Charrin and Moussu and Goto. Paulesco and Whipple 
and Hooper found no diminution in the secretion of bile pigment 
after splenectomy. 

In the present study, experimental data regarding the biliary 
secretion in four dogs, three of which were splenectomized, are 
offered. The outstanding features of the normal secretion of bile 
in dogs with biliary fistulas are: The greatest flow of bile occurs 
during the feeding of meat, and the least during fasting. The 
amount of bile acid fluctuates greatly; it seems greatest on meals 
of lard and of meat; it is greater when the amount of bile secreted 
is greater, and less when the amount of bile secreted is less. The 
output of bile pigment from hour to hour is remarkably uniform. 
It does not vary with the amount of bile secreted; the concentration 
of pigment is low when the amount of bile is great, and high when 
the amount of bile is small; the total amount of pigment remains 
about constant. On the average, about 3 mg. of bilirubin are 
secreted for each kilogram of body weight in six hours. The output 
of pigment seems to be little influenced by the food taken. 

The effects of splenectomy are: The amount of bile secreted when 
food is given is increased about one-fourth above the amount under 
similar conditions before splenectomy. Fluctuations in the amount 
of bile are more marked. The amount of bile acid remains about 
the same. ‘There is an immediate slight rise in the percentage of 
hemoglobin of the peripheral blood and in the erythrocyte count, 
which is followed by anemia in which the percentage of hemoglobin 
falls more rapidly and tends to return toward the normal more 
rapidly than does the erythrocyte count. The curve representing the 
output of bilirubin resembles that representing the percentage of 
hemoglobin. There is an immediate rise after splenectomy, followed 
by a fall to much below normai which is most marked between the 
tenth and twenty-fifth days. The curve then rises again. The 
fluctuations in output of bile pigment are much more marked. The 
average amount of pigment secreted, when totalled over a sufficiently 
long period, remains the same. It is suggested that the discordant 
results of previous investigators may be merely an expression of the 
above reaction, and due to the varying length of time after splenec- 
tomy at which determinations were made. 
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bile pigment finds support in the recently published observations 
of McMaster, Brown and Rous. They note wave-like variations 
in the normal output of bile pigment, and what appears to be a 
typical larger cycle is well shown in their text, Fig. 4, in which peaks 
of secretion of bilirubin are shown on the fifteenth and the forty- 
sixth days of the experiment, respectively. Likewise the findings 
of Ashby, that the destruction of the erythrocytes of transfused 
blood is not gradual and continual, but occurs by crises and in 
cycles, are quite suggestive in this connection. 

The different types of food do not seem to play a part in the 
causation of these phenomena. It will be necessary to perform 
experiments over a long period, both in the normal animal, and 
after splenectomy, under conditions in which the food factor is not 
varied as it was in these experiments, and when more frequent and 
careful studies of the blood are carried out. Only then will definite 
conclusions be justified. 

The parallelism between the amount of hemoglobin and the 
amount of bilirubin secreted is striking in all the graphs (the only 
place where this parallelism is not in evidence is in Chart 3 in 
which, after the first month following splenectomy, the marked 
fluctuations in the secretion of bile pigment are not present, or at 
least not present to the same degree, in the curve representing the 
percentage of hemoglobin). This is in harmony with the concep- 
tion that these pigments may have a common origin; and indeed 
the findings of these experiments, as a whole, are difficult of explana- 
tion on the current theory that bile pigment is formed, at least to a 
considerable extent, by the transformation of hemoglobin liberated 
by destruction of erythrocytes in the spleen. Rather, the conten- 
tions of Whipple are supported by my investigation. The idea 
strongly suggests itself that the factor, or factors, responsible for 
the blood picture after splenectomy are responsible also for the 
change in the secretion of bile pigment after removal of the spleen. 

The discordant results of the various investigators of the effect 
of splenectomy on the output of bile pigment may possibly be 
explained by the time period at which observations were made 
after splenectomy. Pugliese made the larger and more significant 
portion of his postsplenectomy determinations from nineteen to 
twenty-three days after removal of the spleen. In the experiments 
of Goto the normal postsplenectomy determinations were made 
from the sixth to the twelfth day, after which toluylendiamin was 
administered, and determinations continued until the eighteenth or 
nineteenth day. It will be noted that all these determinations have 
been made at times when the postsplenectomy output of bile pig- 
ment was at its lowest. The findings of Paulesco indicate merely 
the unit concentrations of bile pigment in the bile, and not the 
quantitative output of bilirubin. Since the concentration of pig- 
merit may vary greatly, and more or less inversely with the amount 


| 


INLOW: THE SPLEEN AND DIGESTION 27 


of bile secreted, his results give no true indication of the output of 
pigment. The published data of Hooper and Whipple, which give 
the secretion of bile pigment in splenectomized dogs, begin more 
than four months after removal of the spleen. The present study 
is in agreement with their findings that the average output of bile 
pigment after splenectomy is unchanged. 

Summary. The concept that the spleen influences the amount 
of bile pigment secreted by the liver has received common credence. 
The results of the experimental investigations of the effect of splenec- 
tomy on the output of bile pigment seem discordant. A diminution 
to one-half the normal values on removal of the spleen was found 
by Pugliese, Charrin and Moussu and Goto. Paulesco and Whipple 
and Hooper found no diminution in the secretion of bile pigment 
after splenectomy. 

In the present study, experimental data regarding the biliary 
secretion in four dogs, three of which were splenectomized, are 
offered. The outstanding features of the normal secretion of bile 
in dogs with biliary fistulas are: The greatest flow of bile occurs 
during the feeding of meat, and the least during fasting. The 
amount of bile acid fluctuates greatly; it seems greatest on meals 
of lard and of meat; it is greater when the amount of bile secreted 
is greater, and less when the amount of bile secreted is less. The 
output of bile pigment from hour to hour is remarkably uniform. 
It does not vary with the amount of bile secreted; the concentration 
of pigment is low when the amount of bile is great, and high when 
the amount of bile is small; the total amount of pigment remains 
about constant. On the average, about 3 mg. of bilirubin are 
secreted for each kilogram of body weight in six hours. The output 
of pigment seems to be little influenced by the food taken. 

The effects of splenectomy are: The amount of bile secreted when 
food is given is increased about one-fourth above the amount under 
similar conditions before splenectomy. Fluctuations in the amount 
of bile are more marked. The amount of bile acid remains about 
the same. There is an immediate slight rise in the percentage of 
hemoglobin of the peripheral blood and in the erythrocyte count, 
which is followed by anemia in which the percentage of hemoglobin 
falls more rapidly and tends to return toward the normal more 
rapidly than does the erythrocyte count. The curve representing the 
output of bilirubin resembles that representing the percentage of 
hemoglobin. ‘There is an immediate rise after splenectomy, followed 
by a fall to much below normal which is most marked between the 
tenth and twenty-fifth days. The curve then rises again. The 
fluctuations in output of bile pigment are much more marked. The 
average amount of pigment secreted, when totalled over a sufficiently 
long period, remains the same. It is suggested that the discordant 
results of previous investigators may be merely an expression of the 
above reaction, and due to the varying length of time after splenec- 
tomy at which determinations were made. 
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It is probable that there is a normal cyclic variation in the output 
of bile pigment. The chief fluctuations seem to come at intervals 
of approximately one month; between these are minor fluctuations. 
These fluctuations are markedly accentuated by removal of the 
spleen. 

The hypothesis is proposed that the factor or factors responsible 
for the blood picture after splenectomy are responsible also for the 
reaction in the secretion of bile pigment after removal of the spleen; 
and if there is a cyclic mechanism in the elaboration of bile pigment, 
that the spleen in some manner exercises a regulatory influence in 
this phenomenon. 
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BLOOD COUNTS AND BASAL METABOLISM OF LEUKEMIAS 
UNDER ROENTGEN-RAY TREATMENT.* 


By Kennetu R. M.D., 
AND 
Bertram J. SANGER, M.D., 
NEW YORK. 


(From the Department of Medicine of the College of Physicians and Surgeons, 
Columbia University, and the Presbyterian Hospital, New York.) 


Tue literature on the treatment of leukemias is so extensive that 
one feels not a little hesitation in attempting to add anything to 
so carefully covered a field. The effect of roentgen-ray treatment 
on the 16 cases here reported is thought to be of interest as the 
results are considered from three different viewpoints. 

1. Effect on blood count. 
2. Effect on basal metabolism. 
3. Effect on weight and general well-being. 

Former observers frequently pointed with pride to a dramatic 
drop in the blood count when a case of leukemia was treated with 
roentgen-ray or radium. It is also admitted that some cases show 
a drop in basal metabolism and few will deny that most patients 
gain weight when so treated, but most observers agree that the 
prognosis is always hopeless, and aside from a temporary improve- 
ment, radiotherapy does nothing: Peabody,'! Ordway,? Levin,’ 
Renon and Degrais,4 Oppenheimer,’ Stern,® Gulland,’ Vogel,* 
Henriques and Menville,? Klewitz and Schuster,'!® Béclére and 
Béclére™ and Pancoast.”” 

It is unwise to try to refute such a wealth of evidence, but is 


* Read before the Section on Medicine at the Academy of Medicine, May 15, 1923. 
Forreworp.—The radiotherapy referred to in this article was first directed by 
Dr. James Corseaden, then by Dr. W. D. Witherbee and finally by Dr. Ross Golden, 
to all of whom the writers are very much indebted and wish to acknowledge appre- 
ciation of their help, without which it would have been impossible to treat these 
patients. 
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it not worth while to at least attempt to find definitely how much 
treatment these patients should have and to learn if there is any 
indication for beginning treatment after a prolonged remission? 
Too much importance has perhaps been devoted to reducing the 
blood count and too little time has been spent in studying the 
blood picture of the patient while the count is low. 

No attempt was made to study the chemical metabolism, as this 
work has already been done. Most observers believe that there 
is a marked increase in the uric acid output in the urine: Magnus- 
Levy," Edsall," Musser and Edsall,"* and Knudsen and Erdos." 
Folin and Denis"? found a distinct elevation in blood uric acid. 

In chronic leukemia there is some variation in the nitrogen 
balance, but for the most part this is negligible in either direction. 
Certainly there has been no change noted that is commensurate 
with the great rise in total metabolism as manifest by the increased 
heat production: Von Noorden,'* Magnus-Levy," Taylor,!® Musser 
and Edsall,!* Goodall,?° Stejskal and Erben,”! Déri” and others. 

Murphy, Means and Aub* made some careful calorimetric 
studies on a case following roentgen-ray and radium treatment. 

In the present series it is evident that treated cases show a fall 
in total white cell count, and a similar fall in basal metabolism. 
This drop in basal metabolism does not usually occur in normal 
individuals as it has not been observed in a few cases of carcinoma 
after massive doses of roentgen ray. These cases do not show any 
appreciable change in their basal metabolism. 

The most brilliant as well as the most lasting effects were usually 
obtained in the myeloid cases, notwithstanding the fact that theo- 
retically one would expect the lymphocyte to be the more readily 
affected. 

The basal metabolism not only fell with the white blood cells, 
but seemed to parallel the curve. If the blood count went up 
after reaching normal limits the basal metabolism would also 
rise. And occasionally the metabolism preceded the rise in the 
white cells. Owing to the difficulty of doing a basal metabolism at 
exactly the right time it is hard to illustrate this fact, which may 
well be of more frequent occurrence. This metabolic rise is of real 
value from the standpoint of prognosis and treatment. 

This paper is based on 16 cases of leukemia that have been 
studied during the last four and a half years at the Presbyterian 
Hospital. The patients have all been admitted to the wards and 
have been followed up as carefully as possible after their discharge. 
It is always difficult to keep in touch with patients over long periods 
of time and those dealt with have proved to be no exception to 
the rule. Several have died in other institutions or in their own 
homes. This is regrettable but unavoidable. Only 1 of 6 still liv- 
ing has been lost track of. This is a young Irish woman who did 
splendidly under treatment and felt so well that a year ago she 
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braved a trip to her native land. Since then all attempts to locate 
her have failed. Patients do not relish a trip to the hospital with- 
out breakfast and basal metabolism determinations have suffered 
in consequence. 


In the following plates the radiotherapy is indicated by aline. The length of these 
lines indicate the amount of the treatment. The longest line, four divisions, repre- 
sents a full dose, that is just under an erythema dose. 

The number of lines in each division indicate the frequency of the treatments. 
So by glancing at the chart a very fair idea is given not only of the frequency of the 
treatment, but also of the amount given at each time. 


nae 61 DIVISIONS © 1 MONTH 


Basel Metadolicn Weight = x 


Fig. 1 represents the treatment and course of patient 2. He was a rather ignorant, 
old man who had had a cerebral hemorrhage and suffered acutely from emphysema. 
His white cells dropped rapidly as indicated; his basal metabolism, after a temporary 
rise, dropped to normal limits and for a time he gained weight. The chart illustrates 
very nicely that when his count and basal metabolism were low, his weight was high; 
at this time he was in his best condition. Later he had an operation for mastoid and 
came in the hospital with a rapidly rising blood count. His emphysema was severe, 
but strangely enough death apparently was due to a cerebral hemorrhage. No 
postmortem was obtained. The fact that no basal metabolism was done over the 
last of the course was due directly to his cough. 


To avoid too long a discussion it is perhaps wise not to go into 
the details of the differential counts. These counts, however, 
have been done and the actual number of the various cells have 
been calculated. One fact seems obvious, when the treatment is 
satisfactory the pathological cells decrease, that is the myelocytes 
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go down in myeloid and lymphocytes in the lymphoid type. This 
decrease is, of course, actual. 

It might be of interest tomention that one case of myeloid leukemia 
lost all signs and symptoms of the disease for about six months. 
The spleen and glands were not palpable; the total white count 
varied from 10,000 to as low as 1300 and the myelocytes disappeared 
from the circulating blood. Later the count went up to 160,000 
white cells and the spleen reappeared, showing that the aleukemic 
phase spoken of by Ordway and Gorham* can be brought about 
by radiotherapy. 


DIVISIONS = 1 MONTH 


Metadolion = © 


Fig. 2.—This chart represents the course of patient 3, a man, aged thirty-nine 
years, who had lymphoid leukemia. Although he had no basal metabolism for the 
first few months the chart illustrates the way basal metabolism goes down with the 
blood count, while the weight goes up. Later we see a fall in weight and a rise in 
blood count and basal metabolism. Treatment caused a temporary drop in white 
cells, but this appears to have been a terminal stage and the patient became purpuric 
and died. 


After seeing so satisfactory a case have a severe recurrence, one 
feels very dubious about claiming a cure, and it is but natural to 
wonder if the cases reported by Elliot® and Vaquez and Yacoél* 
continue to be free from symptoms. 

The method of applying the roentgen-rays will be taken up as 
briefly as possible. The first formula was: 

Anode skin distance, 10 inches; Coolidge tube; current, 5 ma.; 
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spark gap, 8 inches. Filter: wood, 1 cm.; leather, 4 mm.; alumi- 
num, 1 mm.; Bakelite, 2 mm. 

Fifty milliampere minutes was just under an erythemal dose, 
and this is what the patients were usually given at first. The 
next modification was changing the filter to 3 mm. of aluminum 
alone, and finally, when a more modern machine (Waite and 
Bartlett) was installed the spark gap was increased to 9 inches and 
the dose was cut down to 35 ma. minutes. 


DIVISIONS = 1 HISTORY 
21 22 
BSS SS SS SRS 


B.C. = @ Basel Metadolisn Weight = ¥ 


Fia. 3 is that of a man, aged fifty-three years, who had myeloid leukemia. When 
he was first observed basal metabolism was not being done, and so most unfortunately 
we have no early observations. The chart is interesting, as at the last after three 
years of treatment it shows the rise in basal metabolism and white cells with a corre- 
sponding drop in weight. This man died at home, the typical picture of myeloid 
leukemia for whom nothing could be done. Although this man died he had at least 
two years with no symptoms after the disease was well established. 


The trunk was divided into 6 areas anterior and 6 posterior. 
One treatment usually covered 3 of these areas or approximately 
half of the chest and abdomen. Rarely, a similar region was 
treated on the opposite side of the body at the same sitting. 

In a few cases the spleen alone was treated and sometimes the 
long bones. When necessary the exposure was made to cover the 
neck or axille. 

Treatments were at first given once or twice a week, depending 
on the way the patient reacted and the effect on the blood count. 
As a rule it was thought best to reduce the treatment when the 
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count continued to go down. This seems reasonable, as there is 
no doubt but that the effect is cumulative. There is no definite 
rule as to how low the count should be; it is probably wise to stop 
treatment for a week when 50,000 is reached, after a steady fall 
from the neighborhood of 200,000. From 50,000 one should pro- 
ceed with caution and always take a white count before treating. 
As 20,000 is approached the patient should be watched with increas- 
ing care and a further reduction is questionable. It may be said 


DIVISIONS = 1 MONTH 


Basal Metadolien = © Weight = X 


Fic. 4.—This is the woman referred to above, who had myeloid leukemia and 
became anemic under treatment. The chart illustrates rather well the fall in basal 
metabolism with a corresponding drop in white blood cells with a very definite increase 
in weight. A later rise in blood count had a corresponding rise in basal metabolism. 
She responded to treatment well and when last seen was doing fairly well. Another 
point which she illustrates is that she felt quite well with no idea that she was having 
a recurrence, until, as indicated, her white cells had risen to over 100,000 and her 
spleen became enlarged. 


that, judging from the present series, patients do well with a count 
of 10,000 or even lower, but such a count must be reached only 
after several months of treatment. The length of each treatment 
should be reduced and the time between sittings extended. It is 
sometimes wise to treat only once every month or six weeks. In 
this way the patient may be kept in good condition and free from 
a recurrence; for how long, it is unwise to guess. 

During a long course of treatment the red cells should not be 
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overlooked. In one case (M. G.) the red cells once reached the 
alarmingly low figure of 1,000,000 with a hemoglobin of 20 per cent. 
Although this did not immediately follow radiotherapy it was 
undoubtedly due to a delayed or accumulative effect of the treat- 
ment. This was the same individual who lost all signs of the 
disease. She improved after transfusions and her red cells went 
up to 3,100,000 with 69 per cent hemoglobin. She was feeling per- 
fectly well and able to do her work when last seen, almost two years 
after her severe anemia. 


Mec. 

| | 
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Fia. 5 is another myeloid leukemia who was very carefully followed for a short 
time. The divisions in the chart represent one week. The chart is interesting chiefly 
because of the detail and the fact that the basal metabolism had begun to rise when 


the white cell count continued low. This patient died soon after the last count was 
made. 


“A. K.” was another who may have been injured by the rays. 
He was a young man who had lymphoid leukemia. The glands 
of his neck and axille, which were tremendous, practically dis- 
appeared under treatment. His white cells fell from over 100,000 
to under 10,000. He seemed perfectly well, and did not return 
for over a year. When he did appear his glands had become 
enlarged and his white cells had mounted to 112,000. He was 
given three treatments over large areas in ten days, and his count 
came down to 6000. Two weeks after treatment he came to the 
hospital bleeding from the gums and showing a purpuric eruption 
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on the lower extremities. Platelets were only 10,000, or too low 
to count accurately. He was transfused four times in six days, 
receiving 400, 500, 700 and finally 1000 cc of blood. The first 
was citrated. All of the others were whole blood. He died eight 
days after admission, or twenty-two days after the last treatment. 

In some respects this case is similar to one reported by Dr. 
Whitcher.2”. Dr. Whitcher’s case was a myeloid type and seemed to 
become aplastic, whereas the last counts in the present case showed 
a very great rise in white blood cells, up to 57,000, and finally 
83,000. The last count was made three days before death. 

One must feel that the treatment may have done harm, but, on 
the other hand, the final rise in white blood cells showed beyond 
any question that the process was still active and the outlook 
hopeless. Possibly the patient might have been helped had he 
returned earlier for treatment. Again, one can only speculate. 

Detailed case histories take much valuable time and often prove 
of little value, so it has been decided to omit them. In their place 
will be shown charts, which illustrate the effect of the radiotherapy. 
In passing it may be said that the facts illustrated by these five 
examples are by no means unique, but because of more frequent 
observations and better facilities for study they are more complete. 

Conclusions. 1. Roentgen-rays will not cure leukemia, but both 
of the chronic forms, especially the myeloid, respond to this form 
of treatment, and life may be made more comfortable as well as 
prolonged. 

2. Patients should be watched indefinitely, even when they 
appear normal. A slight rise in blood count or basal metabolism 
may indicate a recurrence. 

3. Blood counts are absolutely necessary as a check on the treat- 
ment. Patients may well be overtreated. 

4. Basal metabolism is also a prognostic aid. 

5. The patient is not always aware of an impending relapse. 


CLASSIFICATION. 


Number 

of cases. Living. 


Total 


MYELOID. 
Living. 
Identification Time ‘Identification Time 
number Age. observed. number. Age. observed. 

15 2 6 mos. 5 38 8 mos: 
12 34 (? 5 mos. 10 43 lyr., 1mo. 
1 2 2 yrs., 6 mos. 6 56 3 yrs., 6 mos. 
8 5 3 yrs., 2 mos. 7 60 4 yrs., 10 mos. 


Average 38 yrs. Average 49 yrs. 


Dead 
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LYMPHOID. 
Living Dead. 
Identification Time Identification Time. 
number. Age. observed. number Age. observed. 


4 39 2 yrs. 3 mos. 3 40 2 yrs., 6 mos. 
14 66 1 yr. 2 62 1 yr., 

— 9 64 lyr., 5 mos. 
Average 524 yrs. 11 68 3 yrs., 


Average 58} yrs. 


MIXED. 
Living. 
Identification Time Identification Time 
number.j Age. observed. number. Age observed 


0 0 0 13 66 3 mos. 


Average time that each patient was observed—1 yr. 9 mos. 
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ROENTGEN-RAY THERAPY IN THE TREATMENT OF 
EXOPHTHALMIC GOITER. 


By G. M. Goopwiy, M.D., 
AND 


W. B. Lone, M.D., 


NEW YORK. 


(From the Medical and Radiotherapeutic Departments of St. Luke’s Hospital, 
New York.) 


THERE is much difference of opinion as to the exact etiology and 
the proper method of treatment of exophthalmic goiter. Some 
insist that surgery is the only effectual method of treatment; others, 
impressed by the surgical risk and the frequency with which recur- 
rence of the symptoms is seen after operation, go to the other extreme 
of condemning surgery altogether. Of recent years some observers 
have reported enthusiastically on the results of roentgen-ray 
therapy. The readiness with which the patients submit to it and 
the absence of risk recommend it. This report is submitted, not 
particularly to recommend roentgen-ray therapy, but to record 
our observations on the clinical course of cases of hyperthyroidism 
so treated. We believe also that the record of a series of similar 
observations made on a number of cases over a period of months 
may be of some value as a contribution to the study of thyroid 
disorders. 

The cases selected for this study have been of the toxic exoph- 
thalmic type. They presented general enlargement of both thyroid 
lobes and isthmus, the swelling being diffuse and smooth, not 
nodular. No cases of toxic adenoma are included in this group, 
since there seems to be little doubt that surgery is the proper 
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method of treatment in this type. In addition to the thyroid tumor 
these cases presented the usual symptoms of thyroid toxemia, 
such as tachycardia, sweating, exophthalmos, loss of weight, and 
increased metabolism. ‘ 

On admission to the clinic the patients were advised as to a general 
routine. They were directed to save themselves as much as possi- 
ble, to rest for two hours every afternoon, to retire regularly at 9.30 
p.M., after a long warm bath, and to take extra nourishment in the 
form of milk drinks between meals. In some cases where the home 
duties were particularly strenuous they were admitted to the hospital 
or sent to convalescent homes for two or three weeks. From the 
standpoint of the purely scientific investigation of the effects of 
roentgen-ray therapy, the introduction of other factors, such as 
additional rest, is perhaps faulty technic, but the patient’s good 
was always our primary consideration. At all events, the social 
condition of these patients was no better than that of the average 
clinic patient (mothers, housewives and domestics), and this general 
advice was so poorly followed that we think it may be fairly said 
that it had small influence on their progress. 

While under observation the patients were instructed to return 
to the clinic each week. Here, on each visit, a record was made of 
their weight, pulse-rate, and subjective symptoms. The severity 
of the latter was recorded as +, ++, +++, and ++4+4. 
There is, of course, no accurate way of measuring such symptoms, 
but this method serves fairly well as a record of one’s impression 
of them. Estimations of the basal metabolic rate were made at 
frequent intervals. ‘They were also instructed to report each week 
for treatment at the Radio-therapeutic Department. 

The roentgen-ray technic employed consisted in the adminis- 
tration of approximately two-fifths of an erythema dose, filtered 
through aluminum, to alternate sides of the neck each week. The 
region to which the application is made embraces that part of the 
neck and thorax lying between the upper level of the thyroid and 
the upper level of the third rib. This permits the ray to reach the 
thyroid and also the thymus, if one be present. The patient lies 
on her back with the head turned to the right or left, as the case 
may be. A uniform distance of 35 cm. from the target to the skin 
is used. Filtration is accomplished by 3 mm. of aluminum. The 
potential at the tube terminals was 140,000 volts, peak, corre- 
sponding to a spark gap of 10 inches between points. Five milliam- 
peres are used, and the time of exposure is uniformly five minutes, 
with the exception that in highly toxic cases this dose is still further 
reduced, for we have seen cases where even such a small dose 
seemed definitely to increase the toxic condition of the patient. 
Such a dose as this may be given weekly to alternate sides of the 
neck for months, and to all practical purposes without fear of 
permanent damage to the skin. It is only after six or eight such 
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treatments that the faintest tanning begins. Of course it is possible 
that in some cases we may eventually get some atrophy with telangi- 
ectasia, but in an experience of over five years we have not seen it. 

We include below the summaries of 9 cases and the charts of 
5 of these. The charts are copied from those used in the routine 
observation of patients in the thyroid clinic. On admission to the 
clinic a skeleton blank is supplied for each patient, containing 
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CHART 1 


uniform data to be noted on each visit. On the lower part of this 
skeleton is a scale on which the pulse, weight and metabolism curves 
are graphed. 

In these charts the pulse is represented by the broken lines; 
the weight by the continuous lines connecting dots, and the metab- 
olism by continuous lines connecting small circles. On the top 
of the chart the date of the visit is noted; just below this the number 
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of months under treatment, and the number of roentgen-ray treat- 
ments in each month are given. 

Examination of the summaries or charts of the first five of these 
cases, it would seem to us, gives the impression of very gratifying 
improvement under this type of therapy. The most striking thing 
is the gain in weight. One of these cases has gained 42 pounds; 
one 27 pounds, and all of them have gained 15 pounds or more. 
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CHART 2 


With the rising weight curve they all show a declining metabolism 
curve, which in each case has fallen to normal limits. The pulse 
curves as a rule show a downward trend, but appear rather erratic 
as compared with the rather uniform trend of the weight and 
metabolism curves. 

As regards the subjective symptoms in these cases, we are 
impressed first with the striking changes in their appearance and 
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in their personalities. 
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As they sat before us on admission they 
appeared thin, frightened, and emotional; in some of them bounding 
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Now the increase in weight 


has given some of them a remarkable change in appearance. They 
converse calmly and without embarrassment or flushing. 
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casual observer they would appear normal save for a prominence 
of the eyes. On more careful observation they are still not normal 
individuals. There is a residual nervousness, which they admit, 
or which may be brought out by scolding for laxity in attendance 
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Under these circumstances then are these cases to be, at least 
temporarily, considered cured? Personally we are inclined to 
consider these results about as good as are to be expected in 
individuals who have once suffered from a severe thyroid toxemia. 
In the first place, they have probably been of a nervously unstable 
type before the onset of their toxemia, and in the second place, it 
is probable that any individual, who has once suffered from such 
a toxemia, will always retain the imprint of it in one way or another. 
This is true whether it terminates spontaneously or is interrupted 
by some special type of therapy. 

As will be seen from their charts improvement in these cases 
has been a matter of months: Usually it has been five months 
before there has been any impressive change. Graves’ disease 
is a disease which shows a tendency to run its course in cycles of 
remission and exacerbation. Indeed, Kessel, Lieb and Hyman 
have recently reported a series of cases in which no other treat- 
ment was instituted than rest in a hospital ward. Twenty-nine 
of these cases showed increases in metabolism comparable to those 
shown in the cases here reported. In most of these cases they 
report a spontaneous fall in the metabolic rate in from three to 
fourteen months. They do not report the changes in weight and 
pulse-rate; nor do they give any detailed report of the changes in 
subjective symptoms. From the standpoint of metabolism, which 
is the only standard of comparison which we have with their series 
of cases, one might infer that the influence of roentgen-ray therapy 
in our own cases was doubtful. While this is possible we are 
reluctant to admit it for several reasons. In the first place, the 
weight increase in these cases was so striking that we hesitate to 
consider it simply as the result of a natural remission of symptoms. 
In fact, the weight increase in some of the cases has been so marked 
as to suggest a change from the hyper- to the hypothyroid state. 
Our own cases were never ideally situated in a hospital ward for 
any considerable length of time, although 3 of them were hospitalized 
for from three to five weeks. Patient IV had been ill for two 
years before coming under treatment, and after six months felt 
better than at any time since the onset of her illness. Patient IX 
was responding well to treatment with falling metabolism and 
rising weight when she was forced to interrupt treatment. She 
went to the country for six months, where she held an easy job 
and where things were made easy for her. Upon her return her 
condition was practically the same as at the time she discontinued 
treatment. The influence of treatment here seems to be quite 
as definite as that seen in successful surgical cases, although per- 
haps not so prompt, and for the same reason. ‘The surgeon mechani- 
cally removes a portion of the gland, and with roentgen-ray a portion 
of it is destroyed. If the theory of spontaneous remission holds, 
then all surgical results must be thrown out. 
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Granted that the improvement in these cases is the result of the 
influence of roentgen-ray therapy, we feel that they speak well for 
this type of treatment. We have not had these cases under obser- 
vation for a sufficiently long period to speak concerning the most 
important criterion of the efficacy of any type of therapy, namely, 
the permanency of benefit. In the Thyroid Clinic new cases 
frequently appear who give a history of having had various oper- 
ations performed; ligations, lobectomies, and sub-total resections. 
Their usual history is that for some time after operation they were 
improved, and then perhaps after some nervous stress or some 
infection, there was a return of all previous symptoms. We shall 
be interested in following up these cases and hope to report at a 
future time whether or not the improvement was temporary or 
permanent. 

If the results be permanent, what are the advantages and dis- 
advantages of this type of treatment? The disadvantage which 
first suggests itself is the length of time required to produce results. 
From an economic standpoint such a time-consuming method must 
appear to a distinct disadvantage as compared with successful 
surgery which terminates the toxemia more abruptly. Two of 
these cases after six months have developed cardiac arrythmia 
(premature contractions), which we interpret as an evidence of 
myocardial injury resulting from their toxemia. These cardiac 
irregularities were noticed first when their conditions in other 
respects seemed much improved. The question has occurred to 
us as to whether this myocardial injury might not have been pre- 
vented had the toxemia been terminated more quickly. The 
obvious advantage as compared with surgery is the absence of 
operative risk. In the roentgen-ray dosage used in these cases 
we have seen no immediate alarming results. As regards the 
remote effects, 2 cases have come under our observation, not in 
this series, who have developed hypothyroid symptoms with 
metabolism of —28 per cent, and —30 per cent, after a course of 
roentgen-ray treatments for hyperthyroidism. ‘This change how- 
ever is one that is seen after surgery or may even occur spontane- 
ously. 

Turning now to the remaining cases in the series, Patient VI 
is interesting in that there has been marked subjective improve- 
ment, whereas the objective symptoms have changed very little. 
Within two months and after 4 treatments this patient’s subjective 
symptoms had largely disappeared. At present she says “she feels 
fine.”’ Her eyes are less prominent, and her tremor, though still 
present, is much less marked. There has been no increase in 
weight of any moment. Her heart was fibrillating on admission 
and had probably done so for some time previously. On con- 
tinuous digitalis therapy there has been a reduction in rate. Her 
basal metabolism showed appreciable reduction in rate in the 
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sarly months of treatment, but has never fallen below 34 per cent 
in spite of the impression she gives now of the absence of toxicity. 
Her cardiac condition may account for this persistently high metab- 
olism, but she presents no evidence of decompensation. 

Cases VII and VIII have not been influenced by this treatment. 
Case VII received a total of 22 treatments, a larger number than 
that given the previous favorable cases. In spite of this her symp- 
toms were uninfluenced. She lost 14 pounds in weight, and her 
metabolism invreased. She finally became discouraged and 
requested an operation. A sub-total resection was done, and it 
is interesting to note that while the gland was adherent to the 
surrounding structures, the operative technic was not rendered 
particularly difficult by the previous radiation. 

Unfortunately in this method of treatment the opportunity for 
studying the pathology of the glands in successfully treated cases 
does not present itself. In this case in which roentgen-ray therapy 
was unsuccessful, but in which prolonged treatment was employed, 
we were interested to see what changes, if any, had occurred in the 
gland which might be interpreted as the result of radiation. The 
following is the report of the anatomical changes in the specimen 
in this case by Dr. L. C. Knox: 

Macroscopical examination: The specimen consists of the 
greater portion of both lobes of the thyroid gland. One measures 
3.5 x 2.5 x 2.5 em., the other 3.5 x 3x3 cm. Both are smoothly 
encapsulated anteriorly, are firm, clay-colored, finely lobulated, 
and appear cellular as no macroscopical follicles and no colloid 
can be made out on inspection. The parenchyma has a somewhat 
granular, homogeneous appearance. 

Sections from various portions of the thyroid show no normal 
follicles and little normal epithelium, but a diffuse parenchymatous 
hyperplasia and hypertrophy which conforms to one of the types 
of gland seen in exophthalmic goiter. The gland is divided into 
small lobules by connective tissue which contains a few small 
collections of lymphocytes, but true lymphoid nodules with pro- 
liferating centers are not seen. There is no evidence of an in- 
crease in the amount of the small connective-tissue septa. 

Relatively few acini contain colloid. This, in about half of the 
acini, stains homogeneously with eosin and so resembles the normal, 
but many of the follicles are empty and still others filled with a 
delicate reticulum or vacuolated acidophile material as though 
the secretion had varied from the normal in consistency, if not in 
reaction (see Fig. 1). 

The epithelium of the follicles varies greatly in arrangement and 
morphology. In some areas they are cuboidal with central nuclei 
and are fairly regularly arranged in a single layer, but desquamating 
cells are numerous; the cell walls are frequently broken down and 
the cytoplasm fragmented. This is a rather prominent feature in 
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all of the sections and although a degenerative alteration, it 
cannot be assumed to be a postmortem change in view of the 
accurate preservation of the other structures. The nuclei vary 
in size and shape. Most of them are slightly larger than normal, 
but some are several times normal, are hyperchromatic, and irregular 
in outline. Mitoses are not found. Papillary outgrowths of 
epithelium are not numerous and when they are found are small, 
consisting of a ‘low nodule of cells which only partially fills the 
lumen. The solidly cellular areas are apparently due rather to 
an increase in the number of small follicles than to a filling of 
the larger ones with papillary masses. 


Fic. 1—High power (xX 400) photomicrograph of exophthalmic goiter showing 
small lumina of the follicles with absent or vacuolated colloid. 


As a whole there is less increase in the total cell content, less 
simple hypertrophy and better preservation of follicles than is 
often seen in exophthalmic thyroids. The nuclei also, while large, 
possess no more, and possibly fewer, anaplastic characteristics than 
are often seen. 

The bloodvessels are inconspicuous in the more delicate rami- 
fications of the stroma, but the larger branches of the arteries and 
veins are apparently normal and show no morphological lesions 
which can be attributed to the action of roentgen-ray. The 
absence of dilated capillaries is, however, noteworthy, for the 
gland, although hyperplastic, is notably lacking in this respect, 
and the question may properly be asked as to whether the pro- 
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longed roentgen ray has some vasomotor effect which inhibits 
congestion and capillary dilatation, a state which is an almost 
constant feature in exophthalmic goiter. 

In this unsuccessfully treated patient, then, which had received 
22 exposures of the dosage described above, no very definite 
changes which might be ascribed to the roentgen rays were found 
on microscopical examination. The most notable pathological find- 
ing was the absence of dilated capillaries which are found rather 
constantly in goiters of this type. 

Case VIII has had 34 treatments in all. At the beginning of 
treatment there seemed to be distinct improvement, and again 
later for a period of three months he seemed to be doing well, but 
the improvement was temporary and at present his symptoms 
remain severe. 

Considering these two cases as refractory to roentgen-ray therapy, 
we have tried to distinguish in them characteristics which would 
differentiate them from the other cases which have responded favor- 
ably. This we have been unable to do. In the duration of symp- 
toms, in the severity and character of the subjective symptoms, 
in the pulse and the metabolic rates, there is nothing to distinguish 
them from the other cases. 

No conclusion can be drawn from Case IX because her treat- 
ment had to be interrupted. Attention is drawn to the fact that 
she was improving up to the time her treatment was stopped, and 
that after six months her symptoms had changed very little. 

Summary. In this report we include 9 cases of toxic exophthal- 
mic goiter treated with roentgen-ray. In 5 of these cases the 
results of treatment have been satisfactory. In 1 case the influence 
of treatment is doubtful, and in another no conclusion can be 
drawn because treatment was interrupted. In the 2 remaining 
cases the toxemia seemed to increase in spite of prolonged treatment. 
In the 5 favorable cases we are unable as yet to speak of the per- 
manency of benefit or tendency to recurrence of symptoms. 


CASE REPORTS. 


A summary of each of these 9 cases follows: 


CasE I.—B. K., a married female, aged thirty-eight years, had 
had symptoms for six months. 

Chief Complaint: Nervousness; moderate exophthalmos; marked 
tremor; diffuse smooth swelling involving the isthmus and both 
thyroid lobes. On admission the pulse-rate was 88; best weight, 
155 pounds, six years before admission; weight on admission, 124 
pounds. Roentgen-ray treatment was begun in August, 1921. 
She had 18 treatments in all during the next five months. Her 
weight increased 17 pounds while being treated, and has increased 
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24 pounds since; total increase in weight since admission, 41 pounds. 
Basal metabolism on admission was +63 per cent; at present 
+4 per cent. She is now free from symptoms, except that she 
perspires freely. The exophthalmos has disappeared and no tremor 
is present. In January, 1922, the patient had an acute respira- 
tory infection with complicating otitis media with rupture of ear 
drum. At this time there was an increase in symptoms, but these 
quieted down when the infection subsided. 


CasE IJ.—A. B., a married female, aged twenty-three years, 
whose occupation was that of a housewife, caring for household 
and two children, without help. Duration of symptoms on admis- 
sion, four months. 

Chief Complaint: Nervousness; marked exophthalmos; moderate 
tremor; diffuse smooth swelling involving the isthmus and both 
thyroid lobes. The pulse-rate on admission was 120; best weight, 
145 pounds, four months before admission; weight on admission, 
122 pounds. Roentgen-ray treatment was begun February, 1922. 
She had 11 treatments in next five months and the weight increased 
13 pounds during treatment and has increased 2 pounds since. 
Basal metabolism on admission was +97 per cent, but at this 
time her nervousness made a satisfactory test difficult and this 
figure may not be reliable. After 11 treatments her metabolism 
had dropped to +16 per cent, and is now +10 per cent. Exoph- 
thalmos is still present, but much less marked; patient still has a 
slight tremor, and is nervous under stress. General condition is 
much improved and says herself that she feels fine. In March, 
1922, she was admitted to the hospital for rest in bed for three 
weeks, and after this she went to a convalescent home for two 
weeks. In May, 1922, she was admitted to the hospital because 
she was two months pregnant, and a therapeutic abortion was per- 
formed. During the rest of the time she remained at home caring 
for her household and two children under school age. 


Case III.—R. L., a single female, aged twenty-four years, a 
domestic, the duration of whose symptoms was four months. 

Chief Complaint: Nervousness; marked exophthalmos; moderate 
tremor; diffuse smooth swelling involving both thyroid lobes and 
the isthmus. The pulse-rate on admission was 108; best weight 
135 pounds one year before admission; weight on admission, 119 
pounds. Roentgen-ray treatment was begun January, 1922. 
She received 14 treatments in the next five months. The weight 
increased 5 pounds while under treatment and has increased 22 
pounds since; total increase in weight, 27 pounds. The basal 
metabolism fell from +55 to +14 while under treatment, and is 
now 0. Patient continued occupation as a domestic except for a 
month between January 21 and February 21. At the present time 
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her exophthalmos is still present but much less marked. Tremor 
still present, but slight. She still complains at times of dyspnea, 
palpitation and nervousness, but is much stronger and does her 
work without fatigue. Cardiac rhythm was always regular until 
last visit when premature contractions were noted. 


Case IV.—L. M., a married woman, aged thirty-six years, the 
duration of whose symptoms extended over two years. 

Chief Complaint: Palpitation of the heart; marked exophthalmos; 
marked tremor. ‘The pulse on admission was 74; best weight, 160 
pounds seven years before admission; weight on admission, 112 
pounds. There was a diffuse smooth swelling of both thyroid 
lobes and isthmus. Roentgen-ray treatment begun July, 1921. 
She had 24 treatments covering a period of eleven months. Her 
basal metabolic record is as follows: On admission, +34 per cent; 
August, 1921, +55 per cent; December, 1921, +23 per cent; 
February, 1922, +34 per cent; October, 1922, +13 per cent. Her 
weight increased 39 pounds in the first six months of treatment, 
fell off 20 pounds in the next five months, and since then she has 
regained 12 pounds. Total weight gained since admission, 20 
pounds. During the first six months of treatment patient’s 
six-vear-old daughter was sent to her grandmother to be cared for, 
but patient continued to do her housework for herself and her 
husband. In the summer of 1922 she was subjected to additional 
work and anxiety by the illness of a sister. During this time she 
lost much weight. After this she went to the country and was 
without household cares for six months, when she again gained in 
weight. At present she is much stronger and no longer complains 
of fatigue. Exophthalmos is still present, but much less marked, 
and there is a moderate tremor. She is still nervous under stress 
but complains of no other symptoms. 


Case V.—<As this was a private patient, married, aged thirty- 
five years, admitted to the service of another member of the attend- 
ing staff, although we have had the opportunity to observe her 
course, we have not as accurate a history of her disease as we have 
in the other cases. Duration of her symptoms before admission 
was about six months. 

Chief Complaint: Palpitation of the heart; marked exophthalmos; 
moderate tremor. Diffuse smooth swelling of both thyroid lobes 
and isthmus. The pulse-rate on admission was 96. She was 
admitted to the hospital in March, 1922, where she remained for 
one month at rest in bed. She then returned home to her house- 
hold and children with instructions about resting, which were 
poorly followed because of her lack of help in the household. Roent- 
gen-ray treatment was begun in March and continued for the next 
five months, during which time she had a total of 16 treatments. 
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**e gained 2.5 pounds while under treatment, but has gained 20 
pounds since, making a total gain of 22.5 pounds. Her metabolism 
on admission was +75 per cent. This fell after two weeks of rest 
in bed to +30 per cent, but rose again while still at rest to +46 
per cent. On leaving the hospital it rose to +66 per cent, but 
since then has fallen and is now +12 per cent. At present the 
patient says she “feels fine.” She still becomes nervous under 
stress, has mild cardiac palpitation occasionally, and there is a 
questionable tremor. Her cardiac rhythm had always been regular 
until her last visit, when premature contractions were noted. This 
patient, in the fall of 1921, before coming under our observation, 
had had a rest cure of about six weeks in a sanatorium. She 
improved while at rest, but her symptoms returned to the same 
degree on returning home. 


Case VI.—G. H., a married woman, aged thirty-one years, the 
duration of whose symptoms was four years. 

Chief Complaint: Marked exophthalmos; moderate tremor; heart 
fibrillating; apex rate on admission, 140; diffuse smooth swelling 
of both thyroid lobes and isthmus. She was admitted to thyroid 
clinic October, 1921, after leaving hospital, where right chest was 
aspirated for a pleurisy with effusion. The basal metabolism on 
admission was reported as +90 per cent, but conditions were not 
satisfactory and this result was questionable. After this her basal 
metabolic record. was as follows: January, 1922, +57 per cent; 
February, +46 per cent; April, +46 per cent; May 6, +46 per cent; 
May 20, +53 per cent; June, +46 per cent; October, 34 per cent. 
The metabolism in this case has never returned to normal despite 
the fact that her subjective symptoms have disappeared. The 
metabolism may have been influenced by the cardiac condition, 
although the patient took the test satisfactorily after the first 
one, and there have been no evidences of cardiac decompensa- 
tion. The pulse-rate noted on the chart is really the rate of the 
cardiac beats taken at the apex. Throughout the course of her 
observation she was given 4 digitan tablets a week. Patient’s sub- 
jective symptoms improved markedly in the first two months of 
treatment. During the last eight months she insisted that she 
was well. A tremor is still present. Exophthalmos is present, 
but less marked. She was given 22 treatments over a period of 
eleven months. There has been no weight increase such as occurred 
in the previous cases, and in spite of the subjective improvement 
the metabolic rate has remained well above the normal. 


Case VII.—R. A., a housewife, aged forty-two years, who had 
had symptoms for twelve years. 

Chief Complaint: Precordial pain; marked exophthalmos; marked 
tremor; diffuse smooth swelling of both thyroid lobes and isthmus. 
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The pulse-rate on admission was 88. She was admitted to thyroid 
clinic February 4, 1921. Roentgen-ray treatment was advised, 
but patient failed to follow advice. She was sent to the country 
for three weeks with some improvement of symptoms and a gain 
in weight of 10 pounds. She was lost sight of in June and did not 
return to the clinic until March, 1922. From then on she took 
roentgen-ray treatments faithfully and had 22 treatments in eight 
months. There was no improvement in subjective symptoms; 
her weight decreased steadily and she lost 14 pounds in all. Her 
metabolism fell from +53 to +33 per cent, and rose again to +80 
per cent. She became discouraged and was anxious for an oper- 
ation. She was admitted to the hospital and after two weeks’ 
rest in bed her metabolism measured +30 per cent. There had 
been an interval of five months since the last rate of 80 per cent 
had been obtained. She was operated on by Dr. F. S. Mathews. 
At operation there was a loss of elasticity of the tissues of the neck. 
The thyroid was adherent to the surrounding tissues, but the 
adhesions were separated easily and the operative procedure 
was not rendered especially difficult by the previous roentgen-ray 
treatments. 


Case VIII.—O. H., a married male, aged forty-four years, the 
duration of whose symptoms was nine months. 

Chief Complaint: Nervousness; marked exophthalmos; marked 
tremor; diffuse smooth swelling of both thyroid lobes and isthmus. 
The pulse-rate on admission was 94; best weight, 175 pounds ten 
months before admission; weight on admission, 167 pounds. The 
patient was admitted to the hospital and remained at rest in bed 
from January 9 to February 1. During this time he was given 
5 roentgen-ray treatments. On discharge he was much improved. 
He was admitted to the thyroid clinic in March, 1922. All of his 
symptoms were severe. From March until October there seemed 
to be a gradual improvement. At this time all of his symptoms 
became worse with a rising metabolic rate. While his weight is 
10 pounds higher than on admission to the hospital his symptoms 
are severe, and he has derived little benefit from his treatment. 
In all he has had 34 roentgen-ray treatments. 


CasE IX.—E. T., a single woman, chambermaid, had had symp- 
toms for thirteen months. 

Chief Complaint: Mental depression; marked exophthalmos; 
marked tremor; smooth swelling of left thyroid lobe measuring 
6x4cm. The pulse-rate on admission was 124; best weight, 
112 pounds nine years before admission; weight on admission, 96 
pounds. This patient was admitted to one of the surgical wards 
in April, 1921, with all the symptoms of a severe thyroid toxemia. 
Basal metabolism, +75 per cent. After rest in bed the metabolism 
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drooped to +43 per cent, when a right lobectomy was done. She 
improved after this, but on January 1, 1922, she returned complain- 
ing of prominent eyes and swelling of the neck. Her metabolism 
at this time was +19 per cent. A second operation was done 
with the removal of the isthmus and part of the left lobe. Symp- 
toms increased after the operation and her metabolism rose to 
+47 per cent at the end of a month. She was admitted to the 
thyroid clinic in February, 1922, with the symptoms of a moder- 
ately severe toxemia. Symptoms continued severe for the next two 
months with rising metabolic rate, then improvement began and 
the patient seemed to be doing well. Four months after treatment 
was begun her employer left for the country and patient had to 
discontinue treatment. For the next six months she worked as a 
chambermaid, but with very light work. After six months’ absence 
she returned to the clinic feeling, she said, much improved, but 
without having increased in weight and with a marked tachy- 
cardia and with a metabolic rate the same as when treatment was 
discontinued. 


SPOROTRICHOSIS. 


By Harry R. Forrster, B.S., M.D., 


MILWAUKEE, WIS. 


UNKNOWN twenty-five years ago, considered a rare disease until 
the last decade, sporotrichosis has come to be recognized as a 
mycotic disease of foremost importance and of considerable preva- 
lence. In this country, however, it is still generally regarded as 
being more of academic interest than of practical importance and 
it is probably overlooked more frequently than recognized. Most 
of the reported cases have been of one classical type permitting of 
ready clinical diagnosis and have been recorded in one section of 
the country shortly after several pioneer clinical papers and presen- 
tations had awakened a special interest in this disease. 

Economic Importance. Considering the frequency of mycoses, a 
knowledge of sporotrichosis is of importance because the similar- 
ity of this disease to common forms of tuberculosis, syphilis and 
indolent pyogenic infections renders it easily overlooked and failure 
to recognize it often leaves in its wake a trail of serious misfor- 
tunes for the patient, whereas recognition leads to a speedy cure. 
Undoubtedly, under erroneous diagnoses, many cases of sporo- 
trichosis go through protracted periods of therapeutic mismanage- 
ment during which the afflicted individual suffers not only the 
worry, disability and occasional serious illness caused by the 
disease, but also pecuniary loss, sometimes loss of employment and 
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the stigma attached to diagnoses of tuberculosis and syphilis, the 
latter often accompanying the patient through life because of the 
cure of the sporotrichosis accomplished by the iodide medication 
prescribed for syphilis. 

Gougerot! cited a case of sporotrichosis in which the patient 
was cured in six weeks with potassium iodide after having had 
4 unsuccessful operations for osteomyelitis during three years of 
hospitalization. He recorded also 2 cases of double amputation 
of the thighs, an arm amputation, a nephrectomy because of a 
diagnosis of pyelonephritis, and a case of suspected glanders in 
which extensive cauterization with the production of severe dis- 
figurement was followed by recurrence of the sporotrichosis else- 
where. Occurrences of this nature contrast sharply with the good 
results attainable when sporotrichosis is recognized. The diagnosis 
is not difficult to establish and the treatment is simple. 

The economic importance of sporotrichosis is indicated by the 
preponderance of cases in manual workers in whom its occurrence 
interferes with their livelihood. This disability, when the disease 
is not recognized promptly or is erroneously diagnosed, results 
in considerable expense to either the individual, the community, 
the employer, the workman’s aid society or the insurance company 
through prolonged invalidism or accidental permanent disability. 
The following statistics refer to cases reported in the United States: 

Of 70 adults where the records indicated the occupation, there 
were 20 farmers and farm laborers, 16 industrial laborers, 18 house- 
wives and servants, 5 gardeners, 3 florists, 2 clerks and 1 of each 
of the following: woodsman, soldier, sailor, merchant, teacher and 
shop superintendent. 

The average age of 100 cases was twenty-nine years, 71 having 
occurred between the ages of sixteen and fifty. The oldest was 
seventy-seven years, the youngest sixteen months; 20 were children. 
There were 67 males and 33 females. 

In 109 cases the site of the primary lesion was indicated as 
follows: Thumb, 9; index finger, 13; other fingers, 11; back of 
hand, 17; hand, &; palm, 4; wrist, 10; forearm, 10; arm, 2; elbow, 
3; shoulder, 2; neck, 2; cheek, 1; toe, 2; foot, 1; leg, 9; eve-lids, 5. 
Skin injuries, most of them occurring in line of work, were men- 
tioned as predisposing factors in 43 cases and in only a few cases 
was an absence of recognizable injury stated. The foregoing figures 
indicate the importance of this disease as an occupational derma- 
tosis, most of the cases having occurred at the ages of maximum 
productive capacity among manual workers, chiefly wage earners, 
and having involved parts of the body, the disease of which would 
naturally have caused impairment of efficiency and a variable 
amount of disability. The location of the primary lesion on the 
hand or finger, most frequently the right, in 62 and on some part 
of the upper extremity in 90 of 109 cases, and the frequency with 
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which a preceding trauma has been recorded, indicate a distinct 
occupational factor in the acquisition of the disease. 

History and Distribution. In 1896 a St. Louis iron-worker, in 
reaching into a keg of red lead, scratched his index finger on a 
nail. Shortly afterward a small abscess appeared at the site of 
injury followed by the development of a number of indurated and 
in part ulcerated nodules along the course of the radial lymphatics. 
The disease being refractory to routine surgical management and 
the patient being incapacitated for work during a period of three 
months, he returned to his home in Baltimore and came under the 
observation of Finney and Schenck. The latter isolated a fungus 
from the lesions by culture, which was classified as of the genus 
sporotrichum by E. F. Smith. The subsequent report? of the 
latter in association with Schenck stands as the first recorded case 
of sporotrichosis. 

In 1899, Brayton’ reported the case of a florist who, following a 
finger prick with a wire, developed a clinically similar condition. 
Unfortunately no cultural diagnosis was made. In 1900, Hektoen 
and Perkins‘ reported a case in a boy, aged five years, following a 
blow on the finger with a hammer. The causative organism was 
isolated by culture, found to be identical with the one isolated by 
Schenck, and was designated by them Sporotrichum schenckii. 

In 1903, de Beurmann and Ramond? recognized the first case of 
sporotrichosis in France, and the organism isolated was studied by 
Matruchot and Ramond, and in 1905 named by them Sporo- 
trichum beurmanni. In 1906, 2 additional French cases were 
recorded by de Beurmann and Gougerot® and 1 by Dor. Isolated 
cases were reported in America by Stickney in 1905. Duque? (in 
Cuba) in 1908, Burlew, Trimble and Shaw, and Pusey in 1909, 
R. L. Sutton, Hyde and Davis,* Zurawski, Gifford, Stelwagon and 
Stout in 1910. 

R. L. Sutton,’ of Missouri, and Trimble and Shaw, of Kansas, 
are credited for the local interest aroused in this disease in 1910, 
which resulted in the recording of 39 cases, 21 of them proved by 
culture, in their section of the country in the following two years. 
The thorough studies of de Beurmann and Gougerot,' ' ™ ™ to 
whom we owe most of our knowledge of sporotrichosis, are respon- 
sible for the hundreds of cases recorded in France, where this 
disease is considered of economic and of great practical importance. 

In 1907, Lutz and Splendore,’ in Brazil, recognized spontaneous 
sporotrichosis in the rat and reported a human case. Balino and 
Marco del Pont reported a case in Argentine and Greco in Uruguay. 
In 1908, Carougeau discovered the disease among mules and 
horses in Madagascar, where it is quite common. Page, Froth- 
ingham and Paige,!” studying epizoétic lymphangitis in horses, 
isolated an organism identical with the sporothrix and established 
the identity of this disease with sporotrichosis. 


| 
| 


FOERSTER: SPOROTRICHOSIS 57 


Sporotrichosis is of world-wide distribution, having been recorded 
as occurring in Europe, the Americas, Asia and Oceanica. Its 
frequency in certain areas such as the Missouri River basin, rural 
France and Madagascar cannot be entirely attributed to special 
efforts directed toward its discovery and is probably due to environ- 
mental and endemic characteristics. Of 125 cases of sporotricho- 
sis reported in the United States, in 66 of which the causative 
organism was isolated, 94 occurred in the Middle West. North 
Dakota is credited with 26; Nebraska, 15; Kansas, 14; Oklahoma, 
11; Wisconsin and Missouri, 9 each; Illinois and Indiana, 6 each; 
Texas, 5; South Dakota, 4; the others are scattered. Reudiger*’ 
and Hamburger”? have both commented on the concentration of 
many of the western cases in the Missouri River Valley and 
the prevalence of the disease among farmers. Very few cases 
have been recorded in the eastern United States, England and 
Germany. Adamson,'* of London, saw his first case in 1911, and 
that in a man recently returned from Brazil. The first recognized 
case originating in England was seen by this same observer'® in 
1913; the first case in Scotland, by Walker and Ritchie,?° in 1910; 
the first in Ireland by Beatty* in 1917. The first case recorded 
in the German literature was reported by Stein,” of Berne, in 
1909. A second Swiss case, reported by Hugel,” in 1913, came 
from Alsace. Other early cases were recorded in Germany by 
Arndt, in 1910, and by Fielitz; in Austria-Hungary by Krenn 
and Schrameck*® in 1909 and by Hecht® in 1913; in Spain by 
Oyarzabel and Peyri; in Italy by Campana, Vignolo-Luttati and 
Curuccio; in Turkey by Hodara and Fuad Bey; in Belgium by 
Lerat; in China by Tyau. 

Etiology and Pathogenesis. ‘The causative organism of sporo- 
trichosis is a fungus of the genus Sporotrichum. It is of wide- 
spread distribution as a saprophyte in Nature and is pathogenic 
to plants as well as to man and lower animals. A hardy fungus, 
it grows in Nature on all sorts of soil and at a wide temperature 
range, having been found in the Alps and in the tropics, and on 
bark, thorns, wild plants, flowers, grasses, vegetables and vege- 
table debris. Its occurrence in man is usually through the con- 
tamination of a slight wound with infected plant or vegetable 
matter, though it can undoubtedly make its entry through the 
unbroken mucous membrane and by way of the hair follicles. 
Several cases have been reported among vegetable venders and 
chair and basket weavers; it has occurred at the site of a cut from 
a potato peeler, following injury while wiring flowers and plants, 
after injury while handling mouldy boards, and by infection from 
soiled dressings of cases of sporotrichosis. Three of my cases fol- 
lowed punctures with the thorns of the barberry bush, and a fourth 
a bruise on the hand while handling these shrubs. Saint-Girons 
reported a similar mode of infection. 
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It has also been reported as contracted from animals. Cases 
have been recorded among farm hands and stable boys, in several 
of which instances there were evidences of the horses cared for 
having been afflicted with disease, usually diagnosed glanders. 
Carougeau’s case of a veterinarian infected after operating on a 
mule having sporotrichosis, Meyer’s®® accidental inoculation of a 
finger with laboratory material from an infected horse, with the 
development in both cases of typical human sporotrichosis, and 
similar cases following the bite of a gopher having a cutaneous 
disease, and the bites of rats, a parrot, a hen, a field mouse and 
a white mouse are evidence of the likelihood of direct animal trans- 
mission, though it may be argued in some of these cases that the 
wounds may have been secondarily inoculated by plant matter. 
The development of the parasite on flies, ants and wasps has led 
de Beurmann to suggest the possibility of inoculation by insect 
bites. 

Another avenue of infection is the gastro-intestinal tract which 
may be invaded through minute abrasions or through the unbroken 
mucosa and account for some cases of obscure origin. Such infec- 
tion can occur from eating raw or insufficiently cooked vegetables 
and fruits. De Beurmann and Davis*® have each shown experi- 
mentally the permeability of the intact mucosa to the sporothrix. 
The organisms are carried through the intestinal wall by the migra- 
tory phagocytes, such infection tending to localize in the mesen- 
tery, peritoneum and spleen. 

De Beurmann and Gougerot have shown the sporothrix to occur 
as a saprophyte in the human pharynx and have recorded the 
development of the disease following cutaneous inoculation of 
abrasions by means of the saliva in a “carrier” of the infection. 
Following inoculation the sporothrix may remain localized or may 
be disseminated by way of the lymphatics or the blood stream. 
Many cases occur in subjects of tuberculosis or in convalescents 
and the infrequency of its occurrence in other members of a family, 
where exposure to contamination is likely, suggests the probable 
failure of inoculation because of the normal resistance of the 
healthy organism. 

It is apparent that the sporothrix, a fungus of low virulence, 
requires a suitable soil for its development as a pathogenic agent 
and that the disease, sporotrichosis, probably develops in most 
cases because of a condition of lessened resistance in the host at 
the time of inoculation. 

Symptomatology. Sporotrichosis is an infectious granulomatous 
disease invading at times any or all tissues and organs of the body 
and showing great clinical polymorphism. It is, therefore, of 
importance not only to the dermatologist but to all engaged in 
the practice or study of medicine. In a given case of sporotrichosis 
there may be cutaneous, subcutaneous and osseous or visceral 
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lesions, lesions in different stages of evolution or involution and 
lesions of tuberculoid, syphiloid, ecthymiform or trichophytoid 
type. This polymorphism of lesions is frequent and constitutes a 
diagnostic sign. Even a single lesion may show mixed characters, 
one segment appearing tuberculoid, another syphiloid. Gougerot! 
recognizes the following clinical varieties: 

I. DisSEMINATED SUBCUTANEOUS GuMMoUSs SPoRO- 
TricHosis. This is the variety de Beurmann considers the most 
common, and is characterized by the insidious development of 
small, hard, elastic and painless subcutaneous nodules varying in 
number from four or five to about thirty or even more than a 
hundred, showing no selective localization or systematic grouping, 
attaining sometimes the size of walnuts and rapidly undergoing 
softening with the formation of cold abscesses in the course of 
three to six weeks. The softening occurs superficially and cen- 
trally, yielding a cup-shaped depression with marginal induration 
to the palpating finger. These abscesses adhere to the skin, 
develop without inflammation, pain or systemic symptoms and 
remain quiescent, while new lesions appear and go through a 
similar course of evolution. These gummas ulcerate but rarely, 
unless incised, in which case a thin viscid pus is evacuated, which 
later becomes thick and purulent and following which the incision 
closes with reformation of the abscess, or as a result of the incision 
a syphiloid ulcer develops with persistent discharge and crusting 
or with a tendency to cicatrization and formation of a fistula. 
In such cases the adjacent skin is sometimes infected and cuta- 
neous lesions appear. This form of sporotrichosis, sometimes called 
the syphiloid variety, is distinguished from the subcutaneous 
gummous syphilides by the larger number of lesions, the rapid 
softening without inflammation, the resistance to mercury and the 
infrequency of involvement of the mucous membranes or regional 
lymph glands. Syphilitic gummas seldom form large abscesses, 
ulcerate with greater regularity and show more or less circular 
ulceration with infiltrated margins and no undermining of the 
edges. 

Il. Muttiete GumMovus Sporotricuosis. This 
variety of the disease develops similarly to the first but ulcerates 
with the development of tuberculoid, syphiloid or ecthymaform 
lesions. The ulcerations are usually fistulous in character, with 
narrow, irregular openings, loose violaceous borders, scanty serous 
or viscid sanguinolent pus, and dirty granular bases that bleed 
readily and are usually crust covered. The cup-shaped depression 
with peripheral infiltration already referred to can usually be pal- 
pated. This, the most common, is the tuberculoid type. Some- 
times there are large open crateriform ulcers of the syphiloid type. 
Occasionally the ulcerations are superficial and heavily crusted like 
the lesions of ecthyma. Frequently there are several fistule from 
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one abscess, their orifices separated by narrow bridges of violaceous 
skin. The development of the ulcerative stage may be rapid, 
occurring in less than three weeks, or it may require several months. 
Involution is usually very slow in untreated cases, ulcerations per- 
sisting for months or even years. The scars are usually irregular, 
linear or stellate with associated tongue-like tags or remaining 
fistulous walls, and with areolar pigmentation. Sometimes the 
scars are smooth, polycyclic and pigmented as in syphilis, at other 
times they show central keloidal thickening as in tuberculosis. 
This type of sporotrichosis is differentiated from scrofuloderma by 
the central superficial softening, the wide violaceous zone of infil- 
tration, the homogeneous, viscid pus, the rapid evolution of indi- 
vidual lesions, the lesional and evolutional polymorphism and the 
absence of lymph-node enlargements and scrofulodermatous scars 
and fistule in the neck. Of diagnostic importance is the recur- 
rence of ulceration within the scars after spontaneous healing or 
inadequate treatment. While general symptoms are ordinarily 
absent, in long-continued, ulcerative cases there is usually a steadily 
increasing debility, anemia and cachexia and some local disability. 
Eisenstaedt*! reported the first case of tuberculoid sporotrichosis in 
this country in a patient operated upon for supposed tuberculous 
adenitis of the neck, with subsequent development of disseminated 
cutaneous lesions. 

Rarely a “hot” abscess will develop with associated edema 
and inflammation, simulating a furuncle. Autoinoculation may 
occur about the ulcers with the development of acneiform, vege- 
tating or verrucous, and occasionally trichophytoid lesions. 

Il]. Locatizep LymMpHancitic Sporotricuosis. This variety 
of the disease is the one most commonly met with and described in 
American literature. The first manifestation is the initial lesion 
or sporotrichotic chancre, occurring at the site of inoculation, 
where there is usually a break in continuity of the skin due to 
injury. A frequent site is the index finger, thumb or back of the 
hand. This lesion is sometimes a simple ulcer, an acneiform pus- 
tule, an abscess, a gumma or frequently a vegetative plaque, 
becoming verrucous and having the appearance of a verrucous 
tuberculosis. Rarely this is the only lesion present. Usually after 
a variable period of a few days to several weeks multiple subcu- 
taneous gummas appear along the course of lymphatic drainage 
from the site of inoculation, and with these there is also frequently 
an ascending lymphangitis resulting in a palpable, painless, cord- 
like thickening of the lymphatic vessels, which is sometimes very 
pronounced. The gummas usually behave in a similar manner to 
the lesions in the first variety of the disease, but frequently ulcer- 
ate spontaneously or after incision with the development of poly- 
morphous lesions such as have just been described. The regional 
lymph nodes may enlarge, being indurated and occasionally sup- 
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purative. A pure culture of sporothrix has been obtained from 
a suppurative gland. The lymphatic variety remains a localized 
cutaneous and subcutaneous process, very rarely becoming dis- 
seminated through the blood vascular system to other parts of 
the body. The initia] lesion may have healed, the disease showing 
only the localized gummous lymphangitis, or there may be no 
lymphangitis and the site of inoculation may show the only mani- 
festation of the disease. The diagnosis is based on the mixed 
aspect of the chancre, which at one time may be both vegetating 
and oozing, verrucous and dry, the rapid evolution of the lesions, 
the presence of micro-abscesses in the vegetations and of intra- 
dermic abscesses, the frequency of autoinoculation of the adjacent 
skin, the polymorphism of the gummas and their lymphatic dis- 
tribution, the lymphatic cords, the lack of symptoms and finally 
the rapid response to potassium iodide. 

IV. Sporotricnosis DerRMIQuE. This comprises a group show- 
ing ulcerated or non-ulcerated lesions, nodules or infiltrated 
plaques, folliculitis, weeping, fungating, verrucous or papi/loma- 
tous lesions, simulating in its varying forms verrucous tubercu- 
losis, papulo-necrotic tuberculides, scrofuloderma, blastomycosis, 
sarcoid, papulo-ulcerative and crustaceous syphilides, acnes and 
epitheliomas. A diagnostic feature in these cases is the usual 
presence of small gummas and micro-abscesses in association with 
the lesions. 

Our third case, several months after spontaneous involution of 
all visible lesions, showed a recurrence with the formation of a 
vegetative plaque on the flexor surface of the right wrist. This 
lesion was a sharply defined, oval granuloma, reddish-brown in 
color, and its surface was studded with drops of creamy pus from 
numerous miliary abscesses. The lesion was typical in appearance 
of a common form of blastomycosis, but a pure culture of sporo- 
thrix was obtained from it in six days. Examination of smears 
for blastomycetes was negative and the lesion healed rapidly 
under potassium iodide. 

Hugel’s®® case gave a history of an extensive pustular acne of 
ten years’ duration which had become considerably worse after 
sleeping in fields and woods some months previously to being 
seen. He showed the usual picture of a severe acne of the chest 
and back, with lesions on arms, legs and abdomen as well, and 
lentil to hazelnut-sized nodules, ulcers, fistule and scars, and 
viscid, reddish-yellow pus. It was the picture of acne cachecti- 
corum, as described by Kaposi, and was so diagnosed until the 
sporothrix was cultivated from an incised nodule. The histologi- 
cal picture was like that in sporotrichosis, and the nodules and 
ulcers disappeared after four weeks of potassium iodide medica- 
tion. We have seen an identical case in a farmer boy in whom 
a mycotic infection was suspected after failure of therapeutic 
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response, but the case was lost sight of and no bacteriological 
examinations had been made. 

V. SpororricHosis EpmerMiquE. In this group are lesions 
resembling erythemato-squamous dermatitis, vesicular eczemas, 
trichophytides and tinea kerion, frequently developing through 
inoculation of the skin by secretions from ulcerated sporotrichoses. 

VI. ExrracuTaNgous Sporotricuosis. As previously noted, 
sporotrichosis may involve any and all tissues of the body. Usu- 
ally in these cases, but not invariably, there are also cutaneous 
lesions. 

The mucous membranes may be involved by erythematous, 
ulcerative, suppurating, vegetative or papillomatous lesions with 
the development of angina, stomatitis, glossitis, laryngitis and 
rhinitis. These lesions are usually accompanied by lymphangitic 
gummous chains or adenopathy, do not show false membranes 
and on healing leave soft, pliable scars without deformity. On 
the mucous membranes in such healed cases the sporothrix may 
grow as a saprophyte, rendering the patient a typical “carrier”’ 
of the disease. Our fifth case, in addition to cutaneous lesions, 
showed a sharply defined, cup-shaped ulceration of the mucosa 
overlying the anterior part of the nasal septum which had the 
appearance of an ulcerative syphilide. 

The muscles, the mammary glands and other glandular structures 
may be involved with lesions usually resembling syphilitic gummas 
or tuberculous “cold abscesses,” pyogenic abscesses and even 
-arcinoma. Gougerot describes as one of the seven varieties of 
sporotrichosis “le grand absces,” occurring as single or multiple 
subcutaneous, muscular or osseous abscesses containing 500 ce or 
more of serous or viscid pus. This variety was first described 
by Dor,” in 1906, and is attributed to a distinct species of sporo- 
thrix, the Sporotrichum dori. The bones may be involved, with 
osteomyelitis and hypertrophic osteitis, simulating luetic, tuber- 
culous, chronic pyogenic or metastatic malignant conditions and 
accounting for spontaneous fractures and interosseous abscesses. 
Aloin and Vallin reported a case of sporotrichotic abscess of the 
frontal bone simulating a tertiary syphilide. Sporotrichosis of the 
synovial membranes and articulations may resemble conditions of 
tuberculous, gonococcal or syphilitic origin. Wolbach, Sisson and 
Maier* described a case of acute traumatic arthritis from which 
they isolated a distinct species of sporothrix, the Sporotrichum 
councilmani. 

Gifford and Wilder and McCullough* have reported a number 
of cases of eyelid infection. The conjunctiva in such cases 
shows follicular granulations and minute yellowish gummas and 
the sporothrix may be cultivated from the lacrimal secretions. 
McCullough acquired a conjunctival infection while working with 
laboratory cultures. 
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The viscera may be infected by the sporothrix. Le Blanc® 
reported 2 pulmonary cases, in 1 of which the sporothrix was cul- 
tivated from the sputum. Cases of pulmonary involvement are 
recorded also in the French literature. Warfield® recently reported 
a case of extensive visceral involvement with cultural and necropsy 
findings. The patient was a stable boy, whose first lesion was on 
the dorsum of the foot. Disseminated cutaneous and subcuta- 
neous lesions appeared later, then pulmonary symptoms, and the 
patient grew progressively worse and died in spite of intensive 
iodide medication. Brainos*? reported a sporotrichotic chancre of 
the penis, diagnosed primary syphilis, which became phagedenic 
under antiluetic treatment, then yielded a positive culture of 
sporothrix and healed rapidly under potassium iodide. Cases of 
sporotrichotic epididymoorchitis and of pyelonephritis have been 
reported. 

Acute and Subacute Febrile Sporotrichosis. While sporotrichosis 
is characterized by the extreme indolence of its development and 
course and the absence of fever and all systemic symptoms, it 
may at times be abrupt in onset with fever and the general symp- 
toms of an acute septicemia and a rapidity of development of 
lesions in the manner of an eruption. Cases have been recorded 
in which febrile attacks and constitutional symptoms attended the 
development of acutely inflammatory abscesses. Some showed a 
tendency to recrudescence of febrile symptoms coincident with the 
formation of new lesions, or a tendency to become subacute and 
protracted with progressive asthenia, loss of weight, anemia and 
general debility. Occasionally a gumma takes on the character 
of an acute coccic abscess with rapid development, adherence to 
the skin, lancinating pain, edema, diffuse, red infiltration of an 
erysipeloid type, ulceration in a few days and then chronic involu- 
tion. Cultures in such cases fail to show secondary infection and 
do not always yield the sporothrix. 

The case of Brissaud and Rathery™ is worth citing because of 
its resemblance to a pyogenic bacteriemia. The first symptom of 
the disease was a diffuse pain in the forearm followed shortly by 
the appearance of a swelling on the arm and later a nodule, small 
at first and attaining the size of a walnut. Similar lesions then 
appeared on the legs, all preceded by diffuse pain. Fever devel- 
oped, alternating at times with chills, and there was continuous 
nausea, anorexia, epistaxis and insomnia. In three weeks the 
patient lost 20 pounds, became asthenic and unable to work, and 
entered the hospital with a diffuse generalized eruption of hypo- 
dermic sporotrichotic gummas and a temperature of 101° to 102.2° 
F., which remained so for eight days, the fever terminating by 
lysis on the eighteenth day. During three months in the hospital 
the patient had a second febrile attack, similar to the first, asso- 
ciated with the appearance of crops of new lesions with ulceration 
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and sanguineous discharge. Cure finally resulted under prolonged 
iodide medication. 

Pathological-histology. The microscopical study of a sporotri- 
chotic lesion reveals it to be a chronic granuloma showing simi- 
larity to syphilitic, tuberculous and chronic pyogenic disease all 
in one lesion. The periphery shows an intense connective-tissue 
inflammation with vascular dilatation and infiltration of plasma 
cells, young connective-tissue elements, lymphocytes and some 
mast cells, concentrated about the vascular structures in sheath- 
like formation but also invading the collagen bundles. In the 
mid-portion there are numerous large epithelioid cells and fairly 
abundant giant cells of the Langerhans type with a grouping sug- 
gestive of tubercles. Within these cell groupings are polymorpho- 
nuclear neutrophiles and eosinophiles, macrophages and erythro- 
cytes, especially dense near the center, where there is a variable 
amount of necrosis and suppuration. There is a greater tendency 
to the formation of micro-abscesses than to necrosis and necrotic 
elements are mingled with richly stained cells. Thus we see three 
zones: The periphery syphiloid, the middle tuberculoid and the 
center chronic suppurative. These zones vary in distinctiveness 
and cannot always be defined. In syphilis the vascular changes 
are usually more pronounced, the epithelioid and giant cells show 
less grouping, the polymorphonuclear cells are less abundant and 
there is no suggestion of a fibrous encapsulation. In tuberculosis 
the infiltrate is less rich in cellular elements, the necrosis is more 
pronounced and compact, the vascular changes are more intense 
and the periphery is less sharply defined. Frequently a differential 
diagnosis from syphilis, tuberculosis or blastomycosis cannot be 
made. The cutanevus lesions show chronic inflammatory changes 
of the epidermis and corium with minute papillary abscesses and 
the vascular and perivascular reactions and tubercle formations 
previously noted. 

It is difficult to find the organism in human tissue though easy 
in experimental animals. Basophilic, spindle-shaped spore forms 
are found at the periphery of the lesion and sometimes in the 
giant cells. The mycelium cannot be demonstrated in tissue 
sections. 

Morphology and Bacteriology. The sporothrix is a filamentous, 
spore-bearing fungus, recognized as occurring in several varieties. 
Probably because of the pleomorphic characteristics of this fungus 
there has been a great deal of controversial discussion over the 
identity of the organisms causing the common varieties of sporo- 
trichosis, the French" holding out for a distinction between Sporo- 
trichum beurmanni and Sporotrichum schenckii and maintaining 
the fungus most commonly met with to be the Sporotrichum beur- 
manni, while the American cause has been ably championed by 
J. D. Davis,?’ who has shown these two species to be identical and 
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who believes that only the name Sporotrichum schenckii should 
be retained in honor of the priority of Schenck’s discovery. Less 
common species of pathogenic sporotricha are the Sporotrichum 
dori and Sporotrichum councilmani. The Sporotrichum indicum, 
Sporotrichum jeanselmei, Sporotrichum gougeroti and Sporo- 
trichum asteroides are recognized as subvarieties of Sporotrichum 
beurmanni, with the possible exception of Sporotrichum gougeroti. 


Fia. 1.—Three- and six-week cultures of Sporotrichum schenckii. 


The sporothrix is difficult to find in smear preparations, but 
is usually readily grown on ordinary culture media. A liberal 
amount of pus, preferably aspirated from an unopened abscess, is 
planted on the culture medium, of which the best is probably 
potato or Sabouraud’s peptone-glucose agar: Peptone, 1; glucose, 
3.7; agar, 1.5; water, 100. The tubes are kept uncapped at room 
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temperature and in four to eight days colonies appear as small 
white acuminate points about 1 mm. in diameter and surrounded 
by white finely rayed areole. The colonies slowly increase in size 
and assume a convoluted appearance aptly described by Beatty 
as resembling worm casts in the sands at the seashore. After a 
variable time, usually seven to ten days, sometimes three or more 
weeks, the colonies darken in color, becoming light brown, chocolate- 
brown and finally black. 

Davis*® has shown chromogenesis to be a variable characteristic 
of all strains and dependent on growth conditions. Pigment for- 
mation is more abundant on rich sugar media, especially on carrots, 
and when the oxygen supply is good. The mycelium is colorless 
or a faint brown, the pigment is in the spores, which are aérobes, 
and is light brown, homogeneous and non-granular. Meyer and 
Aird*® showed variable fermentation of lactose and saccharose by 
both French and American varieties. Growth characteristics at 
different temperatures are also variable. 

For studying a culture, Beatty*! advises placing a small amount 
on a slide and gently spreading it in water so as not to disturb 
the spores. When dry, a few drops of formic acid are applied, 
the slide heated until the acid steams, then cooled, and this process 
repeated several times, after which the slide is washed, counter- 
stained for several minutes with borax methylene blue, washed, 
dehydrated with absolute alcohol and mounted in xylol. The 
mycelium is septate and branching and about 2 microns in 
diameter. ‘The spores are pear-shaped, 2 to 4 microns wide, 3 to 6 
microns long, mounted on short slight stems and usually grouped 
at the ends or on branches of mycelium. Growth takes place by 
elongation and division of spores and subsequent development of 
radiating mycelium. After long growth or on media poor in 
nutrient value, chlamydospores appear at the ends of filaments or 
along their course. These are thick-walled spherical bodies, about 
5 or more microns in diameter. 

In living tissue the sporotricha occur always as elongated or 
oval bodies of fairly uniform size, about 2 to 3 microns broad and 
3 to 5 microns long. They are usually single, but may be grouped 
radially about a spore or end to end. These spindle forms are 
basophilic and often show transverse, dark, granular bands, clear 
areas at the ends and a capsule-like membrane. Growth takes 
place by budding from the ends. ‘To demonstrate the organisms 
in tissue, Taylor“ recommends a modified Gram stain. The sec- 
tions are steamed for one minute with aniline methylene violet 
and counterstained lightly with alcoholic eosin. Direct prepara- 
tions from lesions show Gram-negative spores, while from artificial 
media Gram-positive and acid-fast spores and mycelium are 
obtained 
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The true pathogenicity of the sporothrix has been demonstrated 
by the fulfilment of Koch’s postulates. Acute and subacute 
septicemias are usually produced in all experimental animals with 
diffuse involvement and degeneration of the viscera as well as 
cutaneous and subcutaneous lesions. In pathogenicity in animals 
and in serological reactions the Sporotrichum schenckii and the 
Sporotrichum beurmanni are similar. 

The studies of de Beurmann, Gougerot, Bloch, Widal and Abrami 
have indicated the similarity of mycotic to bacterial infections. 
The differences are largely differences of degree and detail. Both 
types of organisms occur as saprophytes in Nature, and in man 
and animals are pathogenic under certain conditions, gain entrance 
to the body by cutaneous or mucous membrane inoculation, pro- 
duce disease because of either diminished resistance of the soil, 
augmentation of virulence of the parasite, sensitization of the 
soil by secretions of the saprophyte, or adaptation of the soil to 
the germ, and are subject to hematogenous or lymphatic dis- 
semination. 

Serology. In sporotrichosis there is frequently a hematogenous 
dissemination of the infection and the spores have been isolated 
from the circulating blood. Widal and Abrami** introduced the 
agglutination test as a diagnostic factor, the technic of which is 
similar to that used in typhoid fever and is diagnostic in dilutions 
of 1 to 100 and over. They obtained agglutination at 1 to S00, 
and a year after cure de Beurmann obtained positive reactions at 
| to 60 and 1 to 80. Gaucher obtained a sudden agglutination 
increase from 1 to 800 to 1 to 1500 dilution just preceding a relapse 
with multiple gummous skin lesions apparently the result of a 
sporotrichemia. Normal human serum may give an agglutina- 
tion as high as 1 to 40, while some cases of sporotrichosis give 
negatiye tests with undiluted serum. Various mycoses give posi- 
tive reactions in dilutions of 1 to 40 to 1 to 150, and occasionally 
even higher, a reaction of 1 to 400 having been recorded in hemi- 
sporosis. The technic is given by Moore and Davis.“ A two to 
four weeks’ old culture of sporothrix is shaken down in normal 
saline solution, then centrifuged to separate the spores from the 
mycelium which settles to the bottom. The suspension of spores 
is diluted so as to obtain several hundred spores to a microscopical 
field. This is then mixed with the serum in varying dilutions and 
read microscopically after twenty-four hours. 

Widal and Abrami also introduced the complement-fixation test, 
based on the ready formation of antibodies in sporotrichotic serum 
and affording a valuable diagnostic aid in differentiating blastomy- 
cosis which apparently does not generate antibodies. A culture of 
sporothrix is used as the antigen for this reaction, which is negative 
for syphilis, tuberculosis, blastomycosis and tinea infections, but 
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may be positive for hemisporosis, actinomycosis, and thrush as 
well as for sporotrichosis. 

Diagnosis. In the diagnosis of sporotrichosis, syphilis, tubercu- 
losis, pyogenic infections, glanders, lepra, blastomycosis, actino- 
mycosis and other mycoses come up for consideration. The 
recognition of sporotrichosis is largely dependent upon a considera- 
tion of the possibility of its presence in all cases of chronic suppura- 
tive or granulomatous disease. This is especially important when 
such cases are characterized by multiple cutaneous or subcutaneous 
gummous lesions often associated with a primary traumatic lesion 
and a distribution suggestive of lymphatic dissemination, by the 
absence of the usual inflammatory symptoms of a coccic infection, 
by the failure of response to ordinary surgical procedures and by 
the protracted nature of the disease. A large number of dissemi- 
nated cutaneous or subcutaneous gummas with lack of a char- 
acteristic distribution or grouping, absence of adenopathy and 
mucous membrane lesions and absence of other evidences of syphilis 
should arouse a suspicion of sporotrichosis. Whenever there are 
multiple suppurating lesions in bones, joints, muscles or synovie, 
particularly when such lesions follow the course of the lymphatics 
from a peripheral ulcerating lesion, sporotrichosis must be con- 
sidered. 

Polymorphism in a solitary lesion or group of lesions and pecu- 
liarities in evolution or involution of cutaneous or subcutaneous 
suppuration, such as failure of an abscess to ulcerate, continued 
abscess formation after an ulcer has cicatrized and the appearance 
of neighboring lesions after apparent lymphatic dissemination or 
epidermal autoinoculation, are diagnostic features. It must be 
kept in mind that the basic lesion of sporotrichosis is the gumma, 
that this lesion always begins as a small hard nodule, and when 
it softens or ulcerates the process is always central with a remain- 
ing peripheral infiltration resulting in a characteristic cup-like 
lesion. The ulceration is usually smaller than the infiltration, the 
pus is usually viscid or sanguino-purulent, there is never a “core’”’ 
as in a furuncle, the ulcer margins are violaceous and ragged and 
the cicatrices imperfect. The sporotrichotic lesion may be solitary, 
it may be tender and acutely inflammatory, or the disease may 
manifest itself as an acute bacteriemia. 

Sporotrichosis may occur in a syphilitic and frequently does 
occur in tuberculous patients, and it may be associated with other 
cutaneous or extracutaneous diseases. Potassium iodide should 
not be used in a therapeutic test for syphilis, nor iodide prepara- 
tions in suspected tuberculoses, when the possibility of a sporo- 
trichotie infection exists. 

Recourse to culture should always be taken for the sporothrix 
grows on ordinary sugar media at room temperature and is easily 
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recognized. When cultures fail, due to secondary infection or 
iodide medication, the agglutination test or the complement-fixa- 
tion reaction should be employed. Another test is the intra- 
cutaneous reaction of Bloch, in which 0.1 ce of a killed saline sus- 
pension of sporothrix is injected into the skin.“ In positive cases 
a small, raised papule with an edematous and inflammatory areola 
appears after twenty-four to forty-eight hours, while the control 
inoculations are negative. The administration of potassium 
iodide does not interfere with the intradermic reaction but may 
result in a weak agglutination reaction. An eosinophilia of 5 to 8 
per cent or more and the presence of large numbers of eosinophiles 
in the pus are of diagnostic value.*> ‘There may be a leukocytosis 
of 16,000 to 20,000. ‘The most satisfactory experimental inoculation 
is that of the rat in which an early sporotrichotic orchitis develops. 
Other diagnostic features have been referred to under sympto- 
matology 4nd pathological histology. 

Treatment. [Potassium iodide is practically a specific in the 
treatment of sporotrichosis, though it probably has no direct lethal 
action on the organism and its administration as a prophylactic 
does not prevent infection. It should be given in rapidly increas- 
ing dosage of from 30 to 90 grains daily with plenty of water or 
milk, and it should be continued for four to six weeks after appar- 
ent complete recovery to avoid recurrence of the disease. If 
potassium iodide is not tolerated, autogenous vaccines, potassium 
iodide with tincture of belladonna and arsenicals are recommended. 
Stokes, Nichols and Reasoner have had favorable results with 
arsphenamine. Stokes has noted response under mercury, while 
Crutchfield reports failure of mercury and arsphenamine to influ- 
ence the lesions. Surgical intervention, such as incision, excision, 
cautery or curettage, is distinctly contraindicated and is usually 
followed by increased suppuration and prolonged ulceration. 
Open lesions should be flushed and compressed, and large abscesses 
aspirated and flushed with Lugol’s solution (iodine, 10; kali iodide, 
20; aqua, q.s., 100). For local application, Gougerot recommends: 
Potassium iodide, 4; ferric iodide, 4; emplastra diachylon, 60. 
For torpid ulcerations he suggests the application of tincture of 
iodine followed by the application of a powder of morphine chlor- 
hydrate, 0.5; powdered iodine, 0.5; tale, 60. Hecht?! employed 
vaccines in his case with rapid healing after seven injections, but 
recurrence in six months. The roentgen-rays and_ ultraviolet 
rays have been used with success to hasten resorption of lesions. 

Prognosis. ‘The prognosis, as a rule, is good, for under appro- 
priate treatment prompt improvement and rapid recovery may be 
expected in four to eight weeks or at the most in several months’ 
time. However, some patients decline steadily in spite of treat- 
ment and recover only after a very stormy course or die from 
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intercurrent disease. Relapses or recurrences should be guarded 
against by prolonged iodide medication. 


Case I.—H. 5., a white male, aged twenty-two years, was an 
employee of a tree nursery. This patient and the three following 
were referred by a liability insurance company. 

The patient stated that in April, 1922, he injured the tip of the 
right thumb with a barberry thorn while at work. In a few days 
the thumb is said to have swelled to twice its normal size, showing 
a granulomatous mass with multiple pustules at the tip and along 
the nail folds. At about the same time a pea-sized subcutaneous 
nodule appeared on the back of the hand and a week later a group 
of symptomless nodules appeared in linear formation along the 
right forearm. About ten days later some of these nodules enlarged 
and softened with inflammatory changes in the overlying skin. 


—Uleerative lymphangitie sporotrichosis. (Case I.) 


The abscesses were then incised, following which they enlarged 
and continued to discharge pus. Several abscesses ulcerated spon- 
taneously. I saw the patient on July 7, at which time he showed 
a condition as described, though the primary lesions had healed 
and there were gummas along the lymphatics of the right upper 
arm, enlarged lymph glands in the right axilla and a discoid, ulcer- 
ated and infiltrated area of inflammation, 2 cm. in diameter, on 
the flexor surface of the right forearm. The history and examina- 
tion were otherwise negative. A softened nodule was incised and 
in eleven days a pure culture of sporothrix was obtained from the 
pus on glucose-peptone agar. Under 90 grains of potassium iodide 
daily the ulcerations healed in four weeks and the nodules gradu- 
ally disappeared in the course of two months. 


Case II.—L. M., a white male, aged sixteen years, was also an 
employee of a tree nursery. Early in June, 1922, the patient 
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injured the back of the right hand with a shovel while at work. 
A few days later the site of the abrasion showed an inflammatory 
ulceration and a week later several pea-sized nodules appeared on 
the back of the hand, wrist and forearm in the order named. At 
the end of the second week an inflammatory cutaneous nodule 
appeared on the right shoulder and ulcerated spontaneously in 
several days. The patient recalled a past furunculosis on the 
back and neck; the history was otherwise negative. Examination 
on July 6 showed a sharply defined ulceration, 1 em. in diameter, 
with marginal infiltration and a seropurulent discharge on the 
back of the right hand. The right deltoid area showed a ragged, 
superficial ulceration about 2 cm. in diameter. At the elbow there 
was a small, deep ulcer with deep infiltration extending longi- 
tudinally as a narrow band. There were several pea-sized cutane- 
ous and subcutaneous nodules and an enlarged epitrochlear lymph 


Fra. 3.—Sporotrichotic granuloma resembling blastomycosis. (Case III.) 


gland. Culture media inoculated with pus remained negative, 
but an abscess opened by Dr. Margot, pathologist at the Milwaukee 
County Hospital, yielded the sporothrix. The lesions rapidly 
involuted under large doses of potassium iodide and a local appli- 
cation containing thymol iodide. The patient was returned to 
work eleven days later, at which time all the ulcers had healed 
and involution was progressing rapidly. 


Case III.—F. R., a white male, aged fifty years, was a gardener 
at a tree nursery. Patient stated that while trimming barberry 
hedges in May, 1922, he injured the left thumb and right index 
finger with thorns which became imbedded in the skin. Ten days 
later these sites became swollen, pustular and granulomatous, 
causing total disability. Several weeks later nodules appeared on 
the flexor surface of the left forearm and extensor surface of the 
right forearm. Examination on July 20 showed large granulo- 
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matous lesions on the thumb, and index finger, and hazelnut- 
sized cutaneous and subcutaneous nodules on the forearms, asso- 
ciated with palpable thickening of the lymphatic vessels. Some 
of these nodules showed softening, but none had ulcerated. Patient 
stated he had had a similar condition of less severity about a 
year previously when on the same job. At that time the lesions 
yielded to a local application which he was again employing. | 
advised potassium iodide. I saw the patient again on December 
1, 1922, at which time he presented himself because of a vegetative 
plaque on the flexor surface of the left wrist, 5 cm. in diameter and 
} cm. in elevation, with a sharply defined elevated margin and a 
granulomatous surface studded with pustules. The present lesion 
had developed gradually during several months, and the previ- 
ously noted lesions had entirely disappeared, though internal medi- 
cation was not employed. As noted in the text, this lesion had the 
appearance of blastomycosis, though examination failed to confirm 
that suspicion, and a pure culture sporothrix was obtained from 
some viscid greenish-yellow pus expressed from the growth. ‘Treat- 
ment had been withheld until the diagnosis was established, but 
when potassium iodide was administered involution was rapid 
and the patient was returned to work in a few weeks. This patient 
was shown at the annual meeting of the Chicago Dermatological 
Society on January 18, 1923. 


Case IV.—A. MclL., a white male, aged fifty-four years, a gar- 
dener at a tree nursery, was admitted to the Surgical Service of 
the Milwaukee County Hospital in May, 1922, because of multiple 
suppurative lesions on the hands. The patient stated that early 
in May he removed several barberry thorns from the left index 
finger and several days later he bruised the back of the right hand. 
After about ten days the index finger became swollen and inflamed 
and the abrasion on the hand ulcerated. During the next week 
the left forearm became swollen. Several pure cultures of sporo- 
thrix were obtained by Dr. Margot. When I saw the patient, on 
July 6, he showed a recent scar on the left index finger, an irregular 
ulceration on the back of the right hand, subcutaneous and cutane- 
ous gummous nodules in linear arrangement on both forearms, 
palpable cord-like thickening of the lymphatic vessels and several 
enlarged axillary lymph nodes. The only ulcerated nodules were 
those that had been incised. After two months of potassium 
iodide internally and local applications of Lugol’s solution, the 
ulcerations had healed and the patient had returned to work, 
though evidences of the disease were still present. 


Case V.—A white male, aged thirty-one years, foundry fore- 
man, was referred by Dr. A. J. Williaias, of Waukesha, Wis. In 
March, 1922, the patient was burned on the flexor surface of the 
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right forearm with molten iron. Healing occurred in two weeks, 
leaving a scar. About three weeks later a pea-sized lump appeared 
next to this scar and ulcerated in two weeks, discharging a colorless, 
thin, sticky fluid. In two weeks this ulceration healed spon- 
taneously and a week later two additional small pea-sized nodules 
appeared } inch from the sfte of the burn and 1} inches from the 
previous ulcer. These lesions ulcerated in a week, discharging the 
same quality of fluid and then healing. Two weeks later a fourth 
nodule appeared 1 inch distant from the last two. In one week 
this lesion attained the size of a small pea, opened spontaneously, 
discharged a fluid pus and healed in five days. After remaining 
healed for one month this last abscess suppurated and ulcerated 
again and remained open to the time of examination. About the 
sixth month of the disease a fifth nodule appeared, developed to 
the size of a cherry in three weeks, opened, discharged and remained 
open, enlarging gradually and showing no tendency toward heal- 
ing. ‘These lesions had all been painless. A negative venereal 
history, a negative Wassermann test, and failure of response to 
germicidal and healing applications were reported. When I saw 
the patient for the first time on October 9, 1922, he showed the 
last two ulcers cited and the pigmentation and scarring of the 
previous lesions. There were no other cutaneous lesions, m 
enlarged lymph nodes and no palpable lymphatic vessels. Exam- 
ination of the mucous membranes showed a deep, sharply defined, 
cup-shaped ulceration of the nasal mucosa, about 1 cm. in dia- 
meter, on the anterior portion of the septum on the left side. This 
lesion had the appearance of a syphilitic ulcer. There was no 
evidence of syphilis or tuberculosis. Pus taken from the ulcera- 
tions on the forearm was planted on Sabouraud’s media, the patient 
placed on potassium iodide, 10 to 30 gm., three times a day, and 
the lesions exposed to the ultraviolet light. Response was rapid, 
the ulcerations on the arm having healed completely in four weeks 
and the nasal ulcer in five weeks. The cultures remaining nega- 
tive, a specimen of blood was taken on December 2, at which time 
there was no evidence of the disease, though the patient was still 
taking iodide. The following findings were recorded by Dr 
Arthur Margot, to whom I am indebted for carrying out the com- 
plement-fixation and agglutination tests: Complement-fixation: 
Patient’s serum, 0.1 to 0.2 cc; antigen, 0.1 to 0.5 ec; complement, 
0.5 ec; physiological saline, 0.8 to 0.4 cc; sensitized cells, 1 ce. 
Result, + + in all of six tests. 

Agglutination Test. Positive agglutination was obtained in dilu- 
tions of 1 to 25, 1 to 50, 1 to 100 and 1 to 200; negative at 1 to 300. 
All controls were negative. 


Case VI.—J. B., a white male, aged twenty-one years, a fiber 
chair-weaver, of Waukesha, Wis., developed an infiltrated nodule 
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on the inner margin of the left forearm late in November, 1922. 
About two weeks later this lesion showed the characteristics of an 
indolent furuncle and opened, discharging a small amount of pus. 
During the next few weeks a chain of subcutaneous nodules appeared 
on the same forearm and arm. The patient was seen by me, 
January 16, 1923, through the courtesy of Dr.S.J.Seeger. Exami- 
nation showed, at the site of the first lesion noted, a superficial 
ulcer, about 2.5 cm. in diameter, with a raised infiltrated marginal 
ridge and a pus-covered, granulating center. Above this ulcer, in 
linear arrangement along the course of lymphatic drainage, were 
eight subcutaneous gummas varying in size from that of a pea to 
a small hazelnut. These lesions were hard, elastic, freely movable 
and painless. There were also several palpable glands in the left 
axilla, but no other manifestations of the disease. There was no 
history of an associated injury. The gumma directly above the 
ulcer showed central softening and adherence to the overlying 


Fia. 4.—Sporotrichotic chancre with gummous lymphangitis. 


(Case VI.) 


skin, which showed a dusky red inflammation. This lesion was 
incised and the viscid greenish-yellow pus cultured on maltose- 
peptone agar. Seven days later colonies of Sporotrichum schenckii 
were identified and the patient placed on potassium iodide medi- 
‘ation, to which he responded with healing of the ulcer and involu- 
tion of the gummas. 


Conclusion. In reviewing the histories of reported cases of sporo- 
trichosis, one is impressed by the great frequency with which this 
disease is erroneously diagnosed and apparently not even sus- 
pected for weeks, months and sometimes years. During all this 
time the patient is partially or wholly incapacitated for work and 
subjected to medical and surgical attention that does not benefit 
him. The glaring deficiencies of diagnostic effort as disclosed by 
the records are irrefutable evidences in support of the view that 
numerous cases of sporotrichosis are never recognized. The fre- 
quency with which sporotrichosis develops following injury while 
at work, its occurrence chiefly among the wage-earning class of 
individuals, especially those in certain vocations, and the predi- 
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lection of the disease for the hands and forearms among manual 
workers are, I believe, arguments justifying its consideration 
among the groups of occupational diseases. The ever-widening 
scope of industrial and social medicine, enhanced by the intro- 
duction of special legislation in many states, increases the impor- 
tance of such diseases. In four of my cases, employees of a tree 
nursery, settlement for compensation claims rested upon a recog- 
nition of the disease and its mode of contraction. 

The evidence at hand indicates that sporotrichosis is a disease 
of considerable prevalence and of world-wide distribution with a 
tendency to endemic occurrence in certain localities where the 
frequency of its recognition appears to vary directly with the 
alertness of the medical profession to the possibilities of its presence. 
It is also evident that sporotrichosis is of considerable economic 
importance, and the rapidity and ease of cure under appropriate 
management, as contrasted with the otherwise prolonged period 
of disability and medical supervision, make it incumbent upon the 
practising physician and surgeon to acquaint himself with the 
various manifestations of this disease. 
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AN UNUSUAL MALIGNANT TUMOR OF THE PANCREAS. 
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(From the Department of Pathology, Surgery and Medicine of the Medical College 
of the University of Cincinnati and the Cincinnati General Hospital.) 


THE neoplasm to be described presented so much difficulty in 
diagnosis and the case such unusual symptoms, that it is well 
worth reporting. Regarded medically it was thought to be a case 
of cerebellar tumor or abscess; surgically considered it appeared 
to be the latter; owing to its gross pathology this opinion was at 
first substantiated, only to be rejected for a diagnosis of malignant 
neoplasm with cerebral and cerebellar metastases. The primary 
growth was apparently in or near the head of the pancreas, with 
metastases to the hilum of the right lung, the pericardium, retro- 
peritoneal and mesenteric lymph nodes, and to the cerebrum and 
cerebellum by way of the choroid plexus. Owing to the fact that 
the primary growth, as determined by its larger size and more 
extensive necrosis, occurred in the head of the pancreas, and because 
there was a developmental defect in the adrenals, whereby they 
were firmly and inextricably attached to the kidneys, it was thought 
to be a neuroblastoma. The head of the pancreas might have 
become involved by direct extension from the retroperitoneal region 
and the metastases to the brain further strengthened the impression 
of neuroblastic origin. 

Microscopical sections presented great similarity to neuro- 
blastoma, excepting that the non-medullated neurofibrille and the 
rosettes usually encountered in these tumors were not be be found. 
There was a chance that the granular material lying between the 
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cells might be degenerated neurofibrille, or that the tumor 
represented the “neurocytoma’”’ of Marchland (1907). In view 
of this uncertainty, microscopical sections from the growth were 
submitted to five eminent pathologists, all of whom have written 
more or less extensively upon the subject of neuroblastoma. Three 
of them confirmed the diagnosis, but admitted that it was difficult 
or impossible to prove it; the other two, living in different cities, 
were united in pronouncing it an atypical, extremely metaplastic 
carcinoma of the pancreas. For this reason we must give both 
sides of the question due consideration. It seems that the latter 
diagnosis is probably correct, after having reviewed the material 
most carefully and consulted the rather meagre literature on this 
type of pancreatic carcinoma. 

We are all familiar with the more common primary carcinomata 
of the pancreas which arise from the duct epithelium and present 
no difficulties to pathological diagnosis, because of their outspoken 
epithelial type and glandular arrangement; the anaplastic type 
represented by the tumor we are describing, however, is rarely 
seen and as rarely reported. Articles on the subject are limited 
and unsatisfactory, if one disregards a few excellent, but brief 
reports. Perhaps the most instructive passages in this literature 
are contained in Ewing’s (1922) article on carcinoma of the pan- 
creas in his text-book on Neoplastic Diseases. He describes these 
tumors under two heads: (1) Carcinoma of the Ducts, and (2) 
Carcinoma of the Parenchyma. Fig. 331, on page 705, in his book, 
shows a tumor of the latter type, the photomicrograph of which 
might have been taken from one of our preparations. In sub- 
stance Ewing states that this type varies greatly, the cells may 
be small or large, granular or hydropic, the cell-borders are often 
indistinct and the nuclei large in proportion to the size of the entire 
cell. The more embryonic type of these tumors is composed of cells 
which are still smaller and very diffusely arranged in an indefi- 
nite stroma, which may be very delicate, giving a faintly alveolar 
appearance to a neoplasm which otherwise might pass for a lympho- 
sarcoma. He mentions one of his cases in which the original tumor 
was sarcomatous in appearance and the metastases to the lung 
contained small cuboidal, or fusiform cells. He briefly reviews 
the literature to the date of his publication (1922). 

Aside from his description of this tumor, we have been unable 
to find many articles that have any bearing on our case. Lock- 
wood (1921) describes a tumor in the tail of the pancreas, diagnosed 
by Black and Bloodgood as sarcoma. The photomicrographs 
resemble our case, although we do not question the diagnosis on 
such meagre grounds. Speed (1920) reviews the literature and 
has collected 11 cases, 3 of them showing lung metastases, but 
none extension to the brain. Liver metastases are more usual. 
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Fowler (1920) has described a carcinoma of the head of the pan- 
creas in which the differentiation of the cells is very poor and the 
appearance of which compares somewhat closely with those of 
our tumor. ‘The liver was invaded in this case, but neither lung 
nor brain. Goldstein (1922), reviewing the history of pancreatic 
sarcoma, quotes Segri, who found only 2 sarcomata in a series of 
132 pancreatic tumors. He has been unable to find more than 
19 accepted cases. Horgan (1920) discusses the histogenesis of 
carcinoma of the pancreas from cells in the islands of Langerhans. 
Fabozzi (1903) held this view and described 4 cases, 3 of which 
metastasized to the liver. His illustrations are too diagrammatic 
to be at all conclusive and Ewing infers that this writer was mislead 
by the fact that the islands undergo “hypertrophy approaching 
the structure of the tumor” in these cases. 

We shall not dwell extensively upon the history of neuroblastoma, 
the subject is very well covered in such text-books as Ewing’s 
“Neoplastic Diseases’ (1922), and the latest edition of Delafield 
and Prudden (1922), as revised by F. C. Wood. The papers of 
Wahl (1914), and Herxheimer (1914), and of Lehman (1917), bring 
the subject almost up to date and give extensive bibliographies. 
Since then comparatively few instances of the tumor have been 
reported. In 1918, Herz and Secher, and Wolbach and Morse 
(1918) reported cases, in 1919, Comby and Demaria wrote papers 
on this subject and in 1920, Gunby published a case report and 
Christin and Naville (1920) described a neuroblastoma metastasiz- 
ing to the lateral cerebral ventricles. 

Neuroblastoma usually originates in, or near the adrenal glands, 
but it may arise anywhere in the sympathetic nervous system. 
It may metastasize to the cranial bones, orbit, spine and ribs 
(Hutchinson’s type), or to the liver, (Pepper’s type). Metastasis 
to the musculature of the shoulder (Symmers, 1913), the hilum 
of the lung (Wright, 1910), or the brain and cerebellum (Christin and 
Naville, 1920) (Kuroda, Herxheimer, 1914, loc. cit.) is considered 
so unusual as to render the diagnosis doubtful. The tumor is 
malignant, only one case of recovery after operative removal is 
reported; usually extirpation is impossible, owing to the fact that 
the neoplasm already may be widely disseminated at birth, to the 
rapidity of metastasis, and to the risks incidental to operations 
on extremely youthful subjects and in difficult situations. Neuro- 
blastoma occurs almost exclusively in infancy and childhood, 
Herxheimer (1914), and von Gierke (Aschoff, 1921), maintain that 
it occurs only during this period of life 

Grossly there is little to distinguish this tumor from lympho- 
sarcoma, though usually it is delimited from the surrounding tissue 
fairly distinctly, when seen with the naked eye. Histologically, 
it is characterized by the presence of cells with small, rounded 
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nuclei which are rich in chromatin and surrounded by an extremely 
narrow rim of cytoplasm, which tends to fray-out into processes. 
rhe elements tend to collect in groups, which may undergo central 
necrosis, or to gather in rings (Kiister’s rosettes) about masses of 
fibrille. The latter are very delicate, apt to be granular, do not 
stain characteristically for glia or collagenous material, and may 
be demonstrated by ordinary acid stains. They are well shown 
by Weigert’s iron-hematoxylin, followed by Van Gieson’s stain, 
but can be demonstrated to be non-medullated neurofirille only 
by means of silver impregnations, Bielschowsky or Levaditi. 
Antischkow, quoted by Lehman (1917), first described hollow 
rosettes, with their cells arranged about a lumen. 

The neuroblastoma is ree ognized as a product of the proliferation 
of sympathogonia, or cells intermediate in their developmental 
stage between primary neurocytes and sympathoblasts, in the 
non-chromaffin line of descent of the sympathetic system. One 
tumor, described by Marchand in 1891, was interpreted by him as 
descending from the primary neurocyte and given the name “ neuro- 
cytoma.” Here there was no fibrillar matrix and the cells were 
small and rounded, of an extremely primitive type. This is the 
only true neurocytoma thus far described. Wolbach and Morse 
(1918), think that “neuroblastoma” alone and unqualified, is too 
inclusive and vague a name for this neoplasm, they propose the 
term “neuroblastoma sympathicum,” or “sympathetic neuro- 
blastoma” as an improvement, replacing that of “ganglioma 
embryonale sympathicum” proposed by Pick. Landau (1912) has 
stated that the older the patient, the more mature will be the type 
of cell found in the tumor and the better the chance for recovery, 
an assumption certainly not borne our by our case, or in the case 
of other types of malignant new growth. 

Case History. J. M., aged thirty-four years, single, waiter, 
English, admitted July 21, 1922. 

Complaint. Knife-like pain in the back of the head. 

Family History. Negative. 

Past History. No operations nor serious illnesses; has had 
frequent attacks of hay-fever. There have been no headaches 
previous to the present illness. The left eye has had poor vision 
since birth. No otitis media nor tinnitus. Has had very poor 
teeth, a number of which have beeen removed. No cardio-respi- 
ratory diseases. Appetite has always been good, no nausea nor 
vomiting. About four years ago the patient had attacks of colicky 
pain in the epigastrium, which sometimes came twice-a-day over 
a period of five months. During the attacks the patient became 
dizzy and fell, but did not lose consciousness. No blood in the 
stools, diarrhea, nor urinary symptoms. He has always slept well 
and has not been “nervous.” Best previous weight 112 pounds, 
present weight 110 pounds. 
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Present Illness. Previous to three weeks ago the patient had 
been as well as usual and had no complaints. His illness began 
with headaches of a knife-like character in the back of the head. 
At first these were slight and did not cause much discomfort, they 
have increased in intensity and duration until he is now in constant 
pain which is aggravated at times, becoming unbearable. ‘The 
headache comes on at any time, bears no relation to exertion, 
position, or the taking of food. It radiates down the back of the 
neck, causing some stiffness and retraction, nothing relieves the 
condition. ‘Two weeks ago the patient felt hot and feverish and 
began to vomit. He has vomited at intervals since then, the 
attacks bearing no relation to meals. He was able to work until 
two weeks ago. The day of admission he fainted on the street 
and was brought at once to the hospital. Soon after the onset 
of headache, the patient seemed to have some stoppage of the nose, 
not being able to breathe freely, but there has been no epistaxis 
nor nasal discharge. ‘There have been no mental symptoms. 

Examination. ‘Temperature, 98.6° F.; pulse, 90; respiration, 16; 
white blood cells, 11,800; hemoglobin, 90 per cent; red blood cells, 
5,000,000. Differential count: Neutrophiles, 80 per cent; small 
lymphocytes, 4 per cent; large lymphocytes, 14 per cent; eosino- 
philes, 2 per cent. 

The patient is a rather poorly-nourished white man complaining 
of intense pain in the back of the head, at times convulsed with 
pain, screaming loudly. He is rational and oriented. Head: 
There is no “cracked-pot”’ sound; slight tenderness to percussion 
to the suboccipital region. No exostoses. A general physical 
examination is negative with the exception of the following: (1) 
Pannus over the left eye; (2) deflected nasal septum, (3) marked 
pyorrhea alveolaris. 

Neurological Examination. Cranial Nerves. (I) Sense of smell 
absent on both sides. 

Il. No hemianopsia, the right disk is slightly edematous, espe- 
cially on its nasal half, its vessels are markedly enlarged, no hemor- 
rhages. 

III, IV and VI. There is nystagmus, which is most marked 
toward the right, the pupils are equal and react to light and accommo- 
dation. ‘There is partial ptosis of the left lid, no strabismus. 

V. Negative. 

VII. The left half of the face is flattened, the mouth cannot be 
drawn as far to the left as to the right. 

VIII. No tinnitus, the hearing is equal and good in each ear. 
No involvement of this nerve can be determined. 

IX and X. Negative. 

XI. Negative. 

XII. Negative. 
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There is no aphasia. The patient is well-oriented and answers 
questions well, his memory is good. 

There is no motor nor sensory disturbance of the extremities or 
trunk. 

Reflexes. The right knee-jerk is more active than the left, 
both being hyperactive. There is a poorly-sustained ankle clonus, 
more marked on the right. The biceps and triceps are hyper- 
active, more so on the right. The Babinski and Oppenheim on 
the right are mildly positive. 

Cerebellum. (1) Nystagmus to the right; (2) suboccipital pain 
radiating to the neck; (3) gait slightly ataxic, the patient tends to 
veer to the left; (4) Romberg is positive, patient falling toward 
the right; (5) past pointing with both hands, more marked on the 
right. 

Roentgen-ray of the skull showed no abnormality, plates directed 
toward the accessory sinuses were likewise negative. Blood and 
spinal fluid Wassermann examinations both negative. The urine 
shows 0.625 per cent sugar, blood sugar after twelve hours fast 
(patient on ward diet the previous day) 0.134 per cent. Urine of 
previous twenty-four hours contained 6.25 gm. glucose per liter. 
Glucose tolerance on the following day showed: Fasting (twelve 
hour), blood sugar 0.0932 per cent. The patient was then given 
1.7 gm. glucose per kilo of body weight, blood-taken at intervals 
of twenty minutes gave the following sugar estimations: twenty 
minutes, 0.0935 per cent glucose; forty minutes, 0.15 per cent sixty 
minutes, 0.12 per cent. ‘The urine examined during and following 
this test showed no glucose. 

The patient was kept under observation for a week, during which 
he complained constantly of headache, screaming at intervals 
with the pain. The edema of the disks became more marked, 
the patient became dull and drowsy and vomited several times. 
His temperature did not exceed 98.6° F. His pulse rose to 100, 
but on the day before operation it fell to 54. The respirations 
remained regular and from 16 to 20 per minute. 

A diagnosis of right cerebellar lesion, most probably an abscess 
(judging from the rapid onset) was made. ‘The patient was trans- 
ferred to the surgical service and operated upon July 28, one week 
after admission. 

Operation. A cross-bow incision was made and the cerebellar 
lobes exposed. A ventricular puncture was done before opening 
the dura and a great deal of fluid under pressure removed. ‘The 
dura over the left lobe was opened first, the cerebellum beneath it 
looked normal. Upon opening the dura over the right lobe, many 
rather dense adhesions were found near the right cerebellar-pontine 
angle. The surface of the right cerebellar lobe was yellowish in 
color, the convolutions widened. On palpation a softened area 
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was felt in the right lobe, about 6 cm. from the midline, a needle 
was inserted into it and a yellowish, puriform material obtained 
on suction. ‘The remainder of the operative field was walled-off 
with wet cotton, the needle withdrawn and the cerebellum opened 
along the needle-tract. A cavity containing about 8 cc of puriform, 
thick material was exposed, two soft rubber tubes were inserted 
into its depths and a rubber tissue drain down to the angle. A 
stab-wound was made in the skin and the drains brought directly 
through to the exterior. The wound was closed throughout with 
catgut. An adhesive-plaster dressing with a check-rein was 
applied to prevent flexion of the head. 

The patient stood the operation well and was returned to the 
ward in good condition. The wound healed per primam, all 
drainage being removed within two weeks. At the end of three 
weeks he was out of bed in a wheel-chair. The headaches had 
disappeared entirely, he was bright and rational, the nystagmus 
had disappeared. The decompression was full at first, but soon 
became flat and pulsated freely. It seemed as though the patient 
were well. 

One month after operation the patient became quite restless, 
hard to arouse and irrational. ‘There was profuse perspiration, the 
temperature rose to 103° F., the pulse to 140. At this time the 
only positive neurological findings were weakness of the left face, 
generalized spasticity, and a fine tremor of the body and extremities. 
The decompression was not tight nor bulging and could be seen 
to pulsate freely. A ventricular puncture revealed about 60 cc 
of clear fluid under increased pressure and with a normal cell count. 
A blood count showed 19,000 leukocytes. Daily spinal and ventric- 
ular punctures were done, there was no increase in pressure or 
cells at any time. The spasm and rigidity disappeared, only to 
return again in an aggravated form just before the patient’s death, 
which occurred on September 21, almost two months after the 
operation. During the last three weeks of the patient’s life he 
had long periods of consciousness, but was drowsy and hard to 
arouse. His temperature remained normal until two days before 
his death, when it rose to 101° F., and remained there until the end. 
The wound remained well-healed, the decompression pulsated at 
all times. 

The patient’s signs and symptoms throughout his convalescence 
from the operation, did not suggest increased intracranial pressure. 
This was borne out by the low spinal fluid and intracranial pres- 
sure readings with a manometer. ‘There was no evidence of infection 
of the wound, or of the spinal fluid. The cause of death could 
not be explained satisfactorily, there was no clinical evidence to 
account for the postmortem findings in the brain. The large 
tumor mass in the left frontal region gave no evidence of its position 
save possibly mental dulling. 
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Condensed Necropsy Protocol. Necropsy performed twenty- 
four hours postmortem so that the staff could be present. 

The body is that of a well-built, well-developed, but poorly- 
nourished white male, apparently about thirty years of age. Rigor 
mortis is complete in extremities and lower jaw. Postmortem 
lividity is marked in dependant portions and in finger tips. A 
pannus over the left eye and the operative scar in the suboccipital 
region are the only gross abnormalities noted on superficial exami- 
nation. 

The heart is acutely dilated and shows a grayish thickening of 
the epicardium over the left auricular appendage. 

The right lung weighs 650 gm. and lies almost free in the pleural 
“avity, some fibrous adhesions presenting along the convexity in 
the mid-axillary line and between the lobes. The upper and middle 
lobes are mottled deep-red on pinkish-gray, they are crepitant in 
front, but only slightly so behind. ‘Their consistence is increased 
in the less crepitant portions. ‘The lower lobe is much increased 
in consistence, but still crepitates. It is of a uniformly deep-red 
color. On section, the apex of the upper lobe is found to be semi- 
consolidated, the blood and fluid content much increased while 
the air content is decidedly diminished. Sections float low in 
water. Sections from the other lobes are better aérated but much 
congested and edematous. At the hilum of the organ there is a 
firm, grayish-white mass of tissue measuring 3.5 x 6 x 4 em. in 
size and made up of confluent lobules suggesting lymphoid tissue 
which has been invaded by a tumor. A milky fluid can be scraped 
off readily with the knife. The mass infiltrates the tissue about 
the hilum and bronchial tree and invades the lung in its immediate 
neighborhood. ‘The left lung and organs of the neck present 
nothing worthy of mention. 

The spleen and liver are not grossly remarkable, the latter is 
small, pale, brownish-yellow in color and its cut surface shows a 
delicate nutmeg pattern. The parenchyma is not greasy. The 
gastro-intestinal tract is not remarkable. In that portion of the 
mesentery attached to the jejunum is an enlarged lymph node, soft, 
whitish-gray in color and about 1 cm. in diameter, resembling the 
mass at the hilum of the lung in every particular. 

The pancreas is stony-hard, the head composed of two distinct 
lobules, and very thick in proportion to the rest of the organ, and 
measures 7 x 5 x 4 em. in size. On section, it is found to be com- 
posed of more or less homogeneous grayish tissue (resembling the 
tumor in the pulmonary hilum) which has replaced the pancreatic 
tissue almost completely. The body of the organ consists of very 
much fibrosed pancreatic tissue and extends 8 cm. beyond the 
tumor. 

The suprarenals on both sides are firm and spread out over the 
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surface of the upper pole of either kidney, measuring 5 x 4 cm. in 
area and but 5 mm. in thickness. Section of these organs reveals 
a small, globular, milky mass in the right medulla, Pee 4 mm. 
in diameter. (This is subsequently ascertained to be normal 
medullary tissue.) Otherwise they are very poor in medullary 
substance, being composed chiefly of yellowish cortical tissue which 
is so intimately blended with the*kidney cortex that the organs 
cannot be separated one from the other. 

The kidneys and genito-urinary tract are not grossly remark- 
able. 

The brain weighs approximately 1300 gm. ‘The dura and lepto- 
meninges are in no way remarkable, there is no thickening nor any 
sign of meningeal inflammation. The left frontal lobe presents 
a softer consistence than the right, the cerebellar hemispheres are 
reduced in size, the right by one-half, the left by one-third. They 
present a scooped-out appearance over their lower aspect, covered 
with grumous, puriform material and fresh looking granulations, 
which adhere to the margins of the operative wound. Upon 
opening the cerebral ventricles the right is found to contain clear, 
colorless fluid free from turbidity; from the left, however, there 
gushes a mass of thick, bloody, puriform material. The fact that 
this comes from the ventricle in a sudden spurt indicates that it 
may have been expressed from a cavity in the frontal lobe by 
manipulation. Cross sections of the brain reveal such a cavity, 
4x5x4cem. in size, situated in the left frontal lobe just in front 
of the basal ganglia and communicating with the anterior horn 
of the left ventricle by a ragged opening. ‘The walls of the cavity 
are ragged and covered with bloody, puriform material. Sections 
of the left basal ganglia show them to be invaded by the necrotic 
focus just described, the remainder of the organ is not remarkable. 
The choroid plexus is noticeably thickened, grayish and nodular, 
and edematous. 

Microscopical Appearance of the Tumor and Organs. ‘The out- 
standing feature of the microscopical examination is the character 
and distribution of the tumor; it is found to be composed of small, 
slightly elongated, elliptical or ovoid cells, with elliptical nuclei 
rather rich in chromatin, and with a very narrow zone of ragged 
cytoplasm. They are usually loosely arranged, sometimes appear- 
ing to anastomose with one another and sometimes lying free. 
They vary in size from 10 by 14 microns to 10 by almost 20, in which 
case they are fusiform. There are three types of arrangement of 
these cells: (a) In the pancreas (Fig. 1) and lung (Fig. 2) they 
tend to lie in alveoli, in the former prominently outlined by stroma, 
in the latter less strongly indicated; (b) in the lymph nodes (Fig. 3) 
they are very loosely arranged and the alveolar septa scarcely 
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exist as such, the tumor rather closely resembling a lymphosar- 
coma; (c) in the choroid plexus they are closely packed (Fig. 4), 
more cylindrical than elsewhere and are arranged more or less at 
right angles to the choroid vessels, forming palisades along their 
adventitia. In their looser arrangement they tend to form balls 
(Fig. 2), which are often necrotic at the center; or to group them- 
selves about a central axis resembling a lumen, like hollow rosettes 
(Fig. 3). There is an extremely delicate and granular matrix 
about the loosely arranged cells, which resembies either cytoplasmic 
debris or broken-down fibrille. Sometimes this material can be 
seen to form short, curling threads, which stain pink with eosin, 


Fic. 1.—The tumor in the pancreas; no sharp distinction between tumor tissue and 
pancreatic structure. X 800. Hematoxylin-eosin. 


purplish with phosphotungstic acid hematoxylin, and faintly 
grayish-pink with Van Giesen’s stain. No Bielschowsky prepara- 
tions were made. 

Tumor cells are found in sections from the brain, cerebellum, 
choroid plexus, hilic nodes of the lung, lung tissue, pancreas, 
mesenteric nodes and nodes in the omentum. In the heart tiny 
metastatic emboli of tumor tissue, measuring from 80 to 100 
microns in long diameter, are present in the capillaries. 

In the lung the tumor has invaded the alveolar walls, air-sacs 
and lymphatics about the hilum. The spleen is free from tumor 
cells. The liver shows central necrosis and congestion of the 
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Fic. 2.—Mass of tumor tissue in hilus of lung; two mitotic figures near center. 
xX 800. Hematoxylin-eosin. 


Fig. 3.—The tumor in a mesenteric lymph node; note the tendency to form clumps 
and hollow rosettes. Xx 800. Hematoxylin-eosin. 
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chronic passive type, but no tumor metastases are found. Large, 
“water-blister,” vesicular nuclei suggest glycogenic infiltration; 
the nuclear membrane is wavy and indented, the nucleus several 
times larger than normal, its chromatin practically gone. 

The pancreas shows extensive involvement by the tumor and 
sections from the head show but little pancreatic tissue, only a 
few ducts being left. The body of the organ, where not infiltrated 
by the tumor, has undergone extensive atrophy and fibrosis and 
the acini have been destroyed. The islands of Langerhans have 
been destroyed also, but those that survive are well-formed and 
perhaps a trifle larger than usual. The tumor follows theZcourse 


Fic. 4.—Palisade arrangement of tumor cells about a vessel in the choroid plexus, 
epithelial type of growth. xX 800. Hematoxylin-eosin. 


of the larger ducts in its distribution. There are occasional situa- 
tions where one can find an apparent merging of tumor cells into 
frankly epithelial cells resembling the parenchymatous elements 
of the organ. (Fig. 1.) This might be interpreted in two ways: 
The transition of non-neoplastic into neoplastic tissue, or the 
wearing-down or pressure atrophy of the parenchymatous cells by 
the invading tumor. If the latter be true, we might expect a more 
distinct line of demarcation between the two. 

Sections from the kidneys and adrenals, where they adhere, show 
a remarkable interlacing of the kidney cortex with adrenal cortex 
(Fig. 5), the capsule of the kidney being interrupted, or wanting, 
over comparatively large areas and its cortical cells growing into 
the adrenal cortex, or vice versa. Otherwise the renal tissue is not 
remarkable. 
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Sections from the choroid plexus show massive invasion by the 
tumor, which in these preparations shows a more solid type of 
growth, as already described. The cerebral tissue and sections 
from the margin of the cerebellar “abscess,” show extensive necrosis 
and destruction by the tumor, without much tumor tissue sur- 
viving. It seems as though the latter had undergone almost 
complete dissolution in these organs, the necrotic tissue escaping 
at necropsy and being lost, leaving only the more healthy remnants 
at the periphery of the growth behind. 

We are much indebted to Dr. Ewing for pointing out the 
resemblance of this growth to that described in his article, already 
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Fic. 5.—Blending of adrenal, with renal cortex; the kidney capsule runs diagonally 
part way through the field. X 400. Hematoxylin-eosin. 


referred to. He stresses the typical carcinomatous appearance 
of the choroid metastasis and the vague intermingling of tumor 
cells and acinar cells of the pancreas in making his diagnosis of 
anaplastic carcinoma of the pancreas. He also calls attention to 
the advanced fibrosis in the pancreas as typical of carcinoma, 
often preceding its appearance and, he thinks, leading to it. For 
a diagnosis of neuroblastoma he insists upon the presence of the 
typical rosettes arranged about definite neurofibrille, both of which 
are wanting in this tumor. (Personal correspondence, J. E. and 
N.C. F.) 

Discussion. From a medical point of view it is interesting to 
consider, in retrospect, the cause of the glycosuria. Sugar was 
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discovered in routine examination of the urine; there were no 
symptoms of diabetes, such as polydypsia, polyuria, or recent loss 
of weight. Blood sugar values were within the normal range. 
Aside from the presence of sugar, the urine was normal, no acetone 
and no diacetic acid were present, nor was albumin. Sugar toler- 
ance was approximately normal during the first hour. There are 
two possibilities in view of the postmortem findings, which might 
have been responsible for the glycosuria. The pancreatic tumor 
with its attendant destruction of glandular tissue could have 
produced a lowered sugar tolerance. ‘This is not supported by 
the sugar tolerance test which showed no hyperglycemia in this 
case, and a normal ability to handle carbohydrates. It is more 
probable that the increased intracranial pressure was associated 
with stasis of the cerebrospinal fluid, producing glycosuria similar 
to that mentioned by Cushing (1912), Osler (1919), and others. 
In this connection it may be mentioned that no glycosuria was 
present after the relief of intracranial pressure by decompression. 

From the pathological standpoint we are chiefly interested in 
the true nature of the tumor. Was this a carcinoma or a neuroblas- 
toma’ Before considering the points in favor of and against one 
or the other diagnosis, there are several features in the pathology 
of this case that should be recapitulated. In the first place, the 
patient was much too old for neuroblastoma sympathicum, judged 
by the usual standards; he was also somewhat young for carcinoma. 
Although he must have had these tumors for some time, it was not 
until the cerebellar metastasis had reached a certain stage that he 
had any symptoms referable to neoplasia, unless one regard his 
attacks of colicky pain and vertigo (mentioned in the past history) 
as such. The very extensive necrosis of the cerebral and cere- 
bellar metastases is sharply contrasted with the excellent preser- 
vation of the tumor in the choroid plexus and pancreas; this may 
have been due largely to the fact of the autopsy being done twenty- 
four hours postmortem, but the preservation of other tissues, 
usually quite susceptible to such decomposition, was good and 
the tumor as observed during the decompression and evacua- 
tion of the cerebellar “abscess” already presented a puriform 
appearance. 

Let us consider, in closing, the points for and against the two 
types of tumor already mentioned. In favor of carcinoma we have 
(a) The primary site (?) in the head of the pancreas; (b) metastases 
to the lung are more common in carcinoma than in neuroblastoma; 
(c) the type of cells in the choroid metastasis is definitely epithelial, 
with a palisade arrangement; (d) there is an alveolar arrangement 
in the pancreas and, to a lesser degree, in the lung; (e) no neuro- 
fibrille or Kiister’s rosettes are present; (f) The tumor fades into 
quasi-normal pancreatic tissue, without a sharp line of demarcation. 
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Against carcinoma we have the facts that: (a) Metastases in the 
liver are wanting; (b) the cells are very atypical in the lymph node 
metastases and parts of the lung; (¢) no definite alveolar arrange- 
ment can be found in many situations; (d) the patient is com- 
paratively young. 

For a diagnosis of neuroblastoma sympathicum we find: (a) 
The primary site is near the embryonal origin of the suprarenals; 
(b) a developmental anomaly of the suprarenals is present; (c) 
the type cell compares rather closely with the sympathogonion 
in many instances; (d) there is a loose, anastomosing arrangement 
of the cells; (e) the granular matrix in which these cells often lie 
may represent degenerated neurofibrille; (f) hollow rosettes resem- 
bling those of Antischkow are present. 

Against neuroblastoma we may set the following items: (a) 
Atypical sites of metastasis; (b) the absence of Kiister’s rosettes 
and of definite neurofibrille; (c) the epithelial type of growth in 
the choroid plexus; (d) the patient is older than is usual in this type 
of tumor. 

Conclusion. ‘The reader must be left to judge for himself on the 
strength of the evidence submitted, although, now that the resem- 
blance has been called to our attention, we feel that the tumor 
represents a very metaplastic type of carcinoma, rather than a 
neuroblastoma. There is nothing to substantiate a diagnosis of 
sarcoma: The presence of stroma and of an attempt at lumen 
formation both point to epiblastic, rather than to mesoblastic origin. 
In closing, it might be well once more to call attention to the super- 
ficial resemblance of such tumors to sarcomata and to advise a 
close scrutiny of any new growths in the pancreas which might 
suggest such a diagnosis, before pronouncing them to be sarcomata. 
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TORULA INFECTION IN MAN. 


By W. M. Sueppe, M.D., 


LABORATORY OF BACTERIOLOGY AND PATHOLOGY, UNIVERSITY OF VIRGINIA, 
UNIVERSITY, VIRGINIA, 


Introduction. In a recent report Marshall, Sheppe and Glass! 
record the occurrence of a clinically obscure pulmonary infection 
which was diagnosed at autopsy as an organizing bronchopneu- 
monia. Routine study of frozen sections of lung tissue revealed 
the presence of numerous yeast-like bodies which were later recov- 
ered in pure culture. 

It will be the purpose of this paper to: (1) Record in detail 
the characteristics of this rather unusual virus; (2) to describe the 
morbid anatomy and types of disease produced; and (3) to propose 
a more definite and exact nomenclature for the fungus infections 
based on their botanical relationships. 


ABsTRACT OF CasE History. Med. No. 9512; University of 
Virginia Hospital. 

On November 11, 1921, R. A., a native of Virginia, was admitted 
to the hospital complaining of “stomach trouble’”’ and “rheuma- 
tism.” 

The patient was a white man, aged about fifty years; a farmer 
by occupation. He did not appear to be seriously ill. 

History. The family history was unimportant and the past 
history was negative except for frequently recurring gastric upsets 
accompanied by joint and muscular pains. 

Present Illness. The patient dated the onset of his present 
illness four months before his admission to the hospital. At that 
time he developed a very severe and persistent tonsillitis with 
pain and stiffness of the neck. There was considerable loss of 
weight during this period. 

Physical Examination. The patient was somewhat anemic in 
appearance. ‘The tonsils were congested but not enlarged. Lungs 
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and heart negative. Passive motion of the joints produced pain 
but there was no other evidence of an arthritis. Nervous system, 
negative. 

Blood-pressure: 135-100. Temperature: 100° F. 

Laboratory Findings. Blood: Hemoglobin, 89 per cent; red 
count, 5,100,000; leukocytes, 8000. Differential count:  Poly- 
morphonuclears, 65 per cent; small mononuclears, 30 per cent; 
large mononuclears, .3 per cent; eosinophiles, 1.5 per cent; 
basophiles, 0 per cent; transitionals, 0.5 per cent. Wassermann, 
negative. Urine: Specific gravity, 1020; reaction, acid; sugar, 
negative; albumin, 2 mm. ring; 8 to 12 pus cells per high-power 
field; few red blood cells and a few hyaline and granular casts. 
Kidney functional test, 65 per cent (phenolthalein). Smears and 
cultures from throat, negative. Gastric analysis, negative. Spu- 
tum, negative for Bacillus tuberculosis. Roentgenogram of chest, 
negative. 

Course of the Disease. The patient improved symptomatically 
until November 23 (twelve days after admission), when he sud- 
denly became very ill, the temperature rising to 104° F. Four 
days later moist and crepitant rales, together with a pleural rub 
were heard on the right side. Signs of consolidation of the entire 
right lung were noted. During the first week in December the 
right chest continued dull and the left base became dull. Aspi- 
ration of the chest resulted in a dry tap. Repeated examination 
of the sputum failed to disclose the presence of Bacillus tubercu- 
losis. ‘The leukocytes were never over 8000. The patient gradu- 
ally became worse and died, January 16, 1922, almost two months 
after the onset of his acute illness. 

Diagnosis at the Time of Death. Unresolved pneumonia. 

Necropsy (only positive findings recorded): Laternal Appear- 
ance. Emaciation; skin pale and dry; a few small scars, infiltrated 
with brown pigment scattered over the chest. 

Abdominal Cavity. Dense, fibrous adhesions in regions of gall- 
bladder and spleen. 

Liver. Pale, slightly hazy yellowish appearance, suggesting early 
regressive changes of a fatty nature. 

Spleen. Soft; no detail on section; pulp could be scraped away 
on knife. 

Kidneys. Bands of fibrous tissue extended between the pyra- 
mids; hazy appearance of cut surface; thinning of cortex. 

Thoracic Cavity. Pericardium adherent to pleura on left side; 
many old, dense, fibrous adhesions covering surface of left lung 
and to some extent that of right lung; fresh adhesions intermingled 
with old adhesions; bases of both lungs adherent to diaphragm; 
no free fluid in either pleural cavity; marked anthracosis of both 
lungs. 
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Left Lung. Lung crepitant and apparently normal on palpation; 
marked congestion noted on section; two small calcified tubercles 
in superior lobe. 

Light Lung. Gross appearance: Lower lobe of lung moderately 
firm on palpation. The consolidation is not as definite as that 
noted in ordinary lobar pneumonias at the stage of gray hepatiza- 
tion. Neither the visceral or parietal pleure are involved. On 
section the tissue offers a distinct resistance to the stroke of the 
knife. The cut surface is relatively dry but is covered by a glairy, 
gelatinous substance which is scraped away with difficulty. Under- 
neath this mucoid material the lung tissue is dark brown in color. 
Close examination shows the involved area to be divided into 
irregular nodules. The outline of these nodules can be made out 
only by careful inspection. On palpation they feel slightly denser 
than the surrounding tissue. The outline in some instances fades 
imperceptibly into the surrounding congested area. ‘There is no 
apparent relationship to the bronchi in the distribution of the 
nodules. Plugs of a brownish material resembling antemortem 
clot may be expressed from the bronchioles, but the larger bronchi 
are clear. Thin lamin of young fibrous tissue traverse the lung 
in all directions. Between the nodular areas the alveoli are con- 
gested but still crepitant. Microscopical appearance: The epithe- 
lium of the bronchi shows marked regressive changes and here and 
there has completely disappeared. The peribronchial tissue is 
infiltrated with small mononuclears. The lumina contain zoéglea- 
like masses of yeast cells firmly bound together by their gelatinous 
capsules and retracted from the periphery of the bronchi. Inter- 
mingled with the cellular masses are many desquamated cells from 
the bronchial mucosa and a few erythrocytes. The walls of the 
alveoli are thickened by the proliferation of the fibrous tissue. 
The lumina contain desquamated alveolar epithelium, many 
erythrocytes, small mononuclear leukocytes and a few yeast cells. 
Scattered irregularly through the field are occasional plasma cells 
and giant cells. A few lymphocytes are seen which have ingested 
small yeast cells. The giant cells seem to confine themselves to 
the removal of cellular debris. There is no evidence of a fibrin 
deposit. Many small strands of young fibrous tissue are entwined 
among the alveoli. The distribution of this connective tissue 
leads to the assumption that it represents a process of repair rather 
than of defense. The edge of the advancing infection is marked 
by a rather dense plasma cell and small lymphocyte infiltration, 
but there is no evidence of a fibrous tissue proliferation at this 
point. The pleura is not thickened. 

Anatomical Diagnosis. Organizing bronchopneumonia; conges- 
tion of both lungs; fatty degeneration of the liver; acute splenic 
tumor; chronic interstitial nephritis; chronic fibrous pleurisy, 
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bilateral; anthracosis, bilateral perisplenic adhesions; adhesions 
around gall-bladder; depressed scars over chest wall; emaciation. 

Discussion OF THE Case. The patient entered the hospital 
complaining of indefinite symptoms and giving a history which 
was urelated to subsequent events. While under observations 
an acute pulmonary condition suddenly developed. Despite the 
very low white cell count the diagnosis of lobar pneumonia was 
made on the clinical findings. The lung involvement persisted. 
After the lapse of five weeks there was little change in the general 
condition of the patient. Tuberculosis, lung abscess and syphilis 
of the lung were all considered as possibilities. A provisional 
diagnosis of unresolved pneumonia was made shortly before death. 
Laboratory procedures were of little assistance in reaching a diag- 
nosis. In fact, the persistently low leukocyte count was a con- 
fusing factor throughout. There was no evidence of involvement 
of the central nervous system. At autopsy the right lung showed 
evidence of a subacute infectious process, the morbid anatomy of 
which was unfamiliar to the author. This was accompanied by 
the usual systemic evidences of an acute infection of considerable 
duration. 

ISOLATION OF OrGANISM. The observance in frozen sections of 
small round bodies clustered within and without the bronchi and 
scattered along the alveolar walls led to the belief that some form 
of yeast was, perhaps, the causative factor of the disease. With 
this as a clue, work leading to the recovery and identification of 
the organism was begun. Procedure: The lung was opened with 
a scalpel and one of the slightly circumscribed nodules dissected 
out. This was placed in sterile salt solution and cut into small 
pieces. A single piece was selected and passed through five wash- 
ings of sterile salt solution, the final washing ending in maceration 
of the tissue. With this suspension of finely divided lung tissue, 
the following culture media were inoculated: Glucose agar plates, 
pH 7; deep tubes of glucose agar, pH 7; deep tubes of glucose broth, 
pH 7; incubation at 37° C. and 23° C. for thirty-six hours. 

In this time numerous colonies developed on the plates, all of 
which however proved to be Gram-positive cocci. Twenty-four 
hours later smears from the original saline suspension showed the 
presence of many yeast forms. The following media were then 
inoculated from the suspension: Lactic acid agar, lactic-acid- 
potato agar, lactic-acid-bread agar, bread agar, potato agar (stroke 
plates in each instance). Incubation: Thirty-six hours at 37° C. 
and 23° C, 

At the end of the period of incubation numerous yellowish- 
white colonies with raised centers appeared on all the media. 
‘These colonies were found to be composed of the same yeast-like 
bodies noted in the suspension. A certain percentage of the 
colonies showed small round black “caps” lying a little to one side 
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of the apex. The organisms obtained from these black-capped 
colonies were identical with those from other colonies and when 
transferred produced the ordinary yellowish type of colony. This 
‘capping’ did not recur in an extensive series of subcultures. 

At the same time that the above inoculations were made a rabbit 
was inoculated in the following manner: The original saline 
was centrifuged at high speed for fifteen minutes. The superna- 
tant fluid was poured off and replaced with sterile salt solution. 
With the purpose in view of inhibiting the growth of contaminating 
bacteria the suspension was heated to 55° C. for twenty minutes. 
A rabbit’s trachea was exposed under ether anesthesia and 3 ce of 
the heated suspension injected into the trachea and bronchi. The 
rabbit was sacrificed at the end of three weeks. The morbid 
anatomy of the lung was similar to that described above in the 
human lung. The organism was recovered in pure culture. 

Subsequent attempts to reproduce the disease in rabbits by 
intratracheal inoculation were unsuccessful. 

Numerous pure subcultures were obtained from the lactic acid 
agar plates. 

t will be noted from the above that: 
1. The organism was obtained and grown in pure culture from 
the original lesion. 
2. The disease was reproduced by animal inoculation. 
3. Was recovered in pure culture from the experimental lesion. 

DESCRIPTION OF ORGANISM. Morphology. The size of the cells 
varied from 2 to 13 microns in diameter. The larger organisms 
were surrounded by a densely staining double cell wall about 0.5 
micron in thickness. This in turn was enveloped by a trans- 
parent, slightly refractile membrane or capsule. This capsule 
was apparently gelatinous or mucoid in nature as the organisms 
frequently clumped together in zodglea-like masses which were 
not broken up by the ordinary technic of making smears. Further 
evidence of the gelatinous nature of the capsule was given by the 
fact that in cultures contaminated by bacilli, the bacilli were 
caught and held along the periphery of the capsule, and in some 
instances formed a complete ring around the yeast cell. The 
smaller organisms were not surrounded by the cell wall or if it was 
present it was very thin. The general appearance of the cells 
varied, depending on the freshness of the culture and the nature 
of the environment. Old cultures (more than four weeks old) 
showed the granular substance pushed to one side and the main 
body of the cell occupied by a large clear, faintly staining vacuole. 
This vacuole often contained dark staining granules varying in 
size. In the younger cells almost the entire cell was composed of 
dark staining, granular material. This chromatic substance was 
not surrounded by a nuclear membrane and it was often distrib- 
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uted irregularly in the cytoplasm. Whether or not it represents 
the true nucleus of the cell is a matter at present in dispute. 

In some cells the granular material was seen in rapid Brownian 
movement. This was best observed in hanging drops made in 
dilute methylene blue. In such preparations the cells appeared 
much smaller than in smears, due in all probability to the flatten- 
ing out of the cell when the smear is made. This fact together 
with the intracellular Brownian movement and the variable dis- 
tribution of the granular material suggests at once that the cyto- 
plasm is fluid in nature. 

Staining. The organism stained easily with any of the usual 
stains. Four-day cultures on glucose agar were used in the stain- 
ing experiments. Methylene blue: Granular material dark blue, 
cytoplasm varying from light blue to pink. Safranin: Granular 
material and cytoplasm deep pink. Gentian violet: Overstains 
very easily; not satisfactory. Carbol fuchsin: Granular material 
and cytoplasm deep red. Fuchsin (water soluble): Granular 
material and cytoplasm light pink. Gram stain: Fresh cultures, 
Gram-positive; old cultures, Gram amphophile. Acid-fast stain: 
Non-acid fast. Methylene blue proved to be a very effective 
stain as the light pink or purple of the cytoplasm offers consider- 
able contrast to the deeply staining granular material and cell wall. 
Wright’s stain: No differentiation between unit elements of cell. 

Cultural Characteristics. After the organism has become adapted 
to the artificial environment, it grew with ease on all types of 
media. Incubator and room temperature were equally favorable. 
Raw potato and lactic-acid-potato agar produced slightly more 
rapid and profuse growth than the other media. In common with 
the other fungi this yeast is capable of growing in a very wide 
range of pH values. Fairly abundant growth was obtained on 
plain agar having a pH as low as 3 and as high as 8. This charac- 
teristic was of considerable aid in obtaining pure cultures as the 
usual contaminating bacteria failed to survive such a remarkable 
degree of acidity or alkalinity. The characteristic colony ‘was 
circular in outline, yellowish-white in color and with a sharply cir- 
cumscribed margin. The center was raised, the colony sloping 
symmetrically in all directions. The size varied from 0.5 to | 
em. in diameter. ‘The individual organisms were seen with the 
1/4 objective as small refractile globules packed closely together. 

The colonies, like those of other fungi, were closely adherent 
to the surface of the medium, requiring a stiff platinum needle for 
fishing. 

On solid media slants the colonies rapidly fused and in the older 
cultures grew up the sides of the tube. Growth was less abundant 
in liquid than in solid media. The supernatant fluid was clear 
and there was no evidence of pellicle formation, 
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A series of cultures studied over a period of eleven months have 
failed to show the slightest tendency to mycelial formation. 

Physiology and Reproduction. Aérobic, facultative anaérobic. 
Temperature range, 20° C to 40°C. px range, pu 3-8. Nitrate 
production, negative (sulphanilic a-naphthylamine test). Indol 
production, negative (Dunham’s peptone  solution—Salkowski- 
Kitasato reaction). Hemolysis, negative; gelatin was not liquefied. 
Carbohydrate fermentation: Smith fermentation tubes; positive 
and negative controls; 1 per cent solutions of carbohydrate in 
nutrient broth, pu 6. Sucrose, dextrin, inulin, mannit, glucose, 
levulose, starch, lactose, galactose and glycerine showed no evidence 
of gas formation at end of five days. Acid formation was noted, 
the majority of the tubes reaching a pu of 4.6. Litmus milk, 
faintly acid; no coagulation. Sporulation: Ascus formation, 
absent; exospores, absent. Cultures placed on gypsum blocks 
failed to produce spores during an observation period of four weeks. 
The yeast resisted the unfavorable environment by the formation 
of chlamydospores. ‘These were rather large cells in which the 
cell wall had become several times thicker than normal. The 
cytoplasm was clear and refractile. Following the reéstablishment 
of favorable conditions these resting cells bud very rapidly and 
profusely. 

Gemmation. Reproduction was entirely by budding. The small 
cells of rapidly growing cultures gave off buds as freely as did 
older cells, the bud often equalling the parent in size. 

Observations made on micro-cultures showed the following series 
of events: 

(a) A slight protuberance appears on the side of the parent cell. 

(b) This protuberance enlarges and both layers of the cell mem- 
brane stretch over the bud. 

(c) Nuclear material passes into the bud. 

(d) The pedicle of the bud is often considerably elongated and 
at this stage is composed entirely of the two layers of cell mem- 
brane. The bud begins to increase in size, the whole presenting 
a curious “dumb-bell’’ appearance when it reaches the size of 
the parent. 

(e) After about twenty hours (at room temperature) the process 
is completed by the constriction and final severance of the pedicle. 
This severance leaves both organisms pyriform in shape. The 
rounded contour is gradually reassumed. Gemmation of the larger 
cells resembles closely the casting off of polar bodies by the matu- 
rating ovum. The outline of these larger cells are unchanged in the 


process. 
The following media were used in the study of cultural and 
morphological characteristics: 
Solid Media. Sabouraud’s agar, pu : 
pu 3-8; glycerine; lactose; sucrose, pul 


8S; blood agar; nutrient, 


7; starch; glucose; 0.3 per 
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cent lactic acid agar; 0.3 per cent lactic-acid-potato agar; 0.3 per 
cent lactic-acid-bread agar; Léffler’s blood serum; gelatin, pu 7; 
potato, apple, carrot, cabbage, beet. 

Liquid Media, Carrot, potato, apple, prune, cabbage and man- 
ure decoctions; nutrient broth, pu 7; glucose broth, pu 6; litmus 
milk; salt solution, 7.5 per cent; Dunham's peptone solution. 

Agglutination. Blood serum withdrawn from rabbits inocu- 
lated with the virus; a suspension of yeast cells in salt solution, 
with dilutions of 1 to 25, 1 to 50 and 1 to 100. Result: Negative 
in all dilutions. 

BACTERIOLOGICAL DraGnosis. The studies detailed above 
established the fact that we were dealing with a yeast which 
reproduced by budding, did not form ascospores, did not form 
mycelia and failed to ferment any of the sugars. On this basis 
the organism was tentatively placed in the group Fungi imperfecti, 
subgroup torula. 

Discussion. INciDENCE. ‘The difficulty of obtaining an approxi- 
mate idea of the frequency of torula infections was at once made 
manifest when a review of the literature of the pathogenic fungi 
was begun. The terms used to designate these infections were 
for the most part vague and applied without regard to the presence 
or absence of differentiating criteria as adopted in the accepted 
botanical classifications. This necessitated a careful review of each 
case cited, whether the causative agent was recorded as torula, 
yeast, blastomycosis, oidiomycosis or Coccidioida granuloma. The 
results of this search revealed the fact that only 10 authentic 
cases of torula injection in man are recorded, the case herewith 
reported from the University of Virginia brings the total to 11. 
In 5 other cases mentioned the data given is insufficient for an 
accurate classification to be made. These cases are included as 
“doubtful” in the table on page 99. 

It is likely that many more torula infections in man have occurred 
but they are either unrecorded or are so meagrely described that 
their recognition as such is impossible. 

HisroricaL. About the beginning of the twentieth century 
much interest was excited in medical circles by the isolation in 
pure culture of certain small circular “bodies” from various types 
of neoplasms. These bodies were called “inclusion bodies,” 
*Plimmer’s bodies,” or “cancer bodies.” Weis,? after a careful 
study of the cultures of Sanfelice, Plimmer and Klein, came to 
the conclusion that he was dealing with a form of veast and identi- 
fied the organism as belonging to the subgroup torula. Nichols® 
and Greenough! corroborated this finding and, further, decided 
that the yeast was not the etiological agent of any form of neoplasm. 
Before this time Busse’ and Curtis® had pointed out the patho- 
genicity of some of the yeasts for man and animals, and numerous 
reports of yeast infections occurred in the literature from 1896 
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to 1915. During this period Gilchrist? * was able to identify a 
yeast form as the cause of a particular type of dermatitis and 
called the disease blastomycosis. Certain hitherto obscure sys- 
temic infections were found to be due to this yeast, but bacteri- 
ologists and mycologists found many puzzling differences in the 
morphology and physiology of the organisms isolated from differ- 
ent sources. The irregularity in morphology was accepted as an 
evidence of the extreme variability of this class of organisms. It 
was not until 1915 that Wolbach® advanced the idea that this 
supposed variability of one organism was in reality an indication 
that several different yeasts were being dealt with. This author, 
however, failed to furnish the differential criteria by which the 
various types might be separated. Wade and Bel!® recognized 
the fact that closely related fungi were capable of producing infec- 
tions which differed as to distribution, treatment and prognosis. 
It remained, however, for Stoddard and Cutler" to furnish the 
complete data for the differentiation of the pathogenic veasts and 
the infections which they respectively produce. This comprehen- 
sive monograph apparently escaped general notice, for since the 
time of its appearance, in 1916, the literature continued to abound 
in confusion of nomenclature and classification of yeast infections. 
No further mention of torula infections as a disease entity is made 
until the appearance in 1922 of a case report by Evans.” 


TABLE I.-—-COLLECTED CASES OF TORULA INFECTION IN MAN 
(AUTHENTIC CASES). 


Observer No. of sex A ge Race System chiefly Result 
cases involved 
1. Brewer and l M. 20 ~—-Russian Muscles-verte- Recovered. 
Wood bral column 
2. Pierson 1 M. 57 Amer. Cal C. N.S. Fatal. 
3. Stoddard and l F 42 Amer. Fla. C.N.S. Fatal. 
Cutler 
4. Stoddard and l M. 39 Amer. Mass. C. N.S. Fatal 
Cutler 
5. Rusk r l M. 57 Germ. Cal. C.N.8 Fatal 
6. Rusk l Germ. Cal. C.N.S. Fatal 
7 Turck l German C.N.S. Fatal 
S. v. Hansemann l M IS German C.N.S. Fatal 
9. Evans l M. 13 Mexican Cal CC. N.S Fatal 
10. Evans I 20 Mexican Cal C. N.S. Fatal 
ll. Sheppe l M is Amer. Va. Pulmonary Fatal 
DOUBTFUL CASES. 
l. Verity l The work of Verity was not available for examination 
Cited from Wade and Bel. 
2. Breed 2 
3. Confréres of 2 These cases are not reported in the literature. Men- 
Wade and tioned as having been seen by Wade and Bel. One 
Bel was pulmonary in type and fatal, the other one re- 
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KrioLtocy. Source. Torula is well-known to botanists and 
mycologists, as the genus is found widely distributed in Nature. 
It has been cultivated from wasp nests, the stems of many plants 
and grasses, the bodies of numerous insects and pickle brine.! '° !7 
It seems probable that all types of torule are originally non-patho- 
genic in Nature, but under suitable circumstances are capable of 
producing disease. 

Distribution. (a) Geographical: Nine of the 11 cases reported 
occurred in the United States. Of these 9, 5 were discovered in 
California (60 per cent), the remaining 4 were scattered over the 
country from Massachusetts to Florida (see Table I). 

(b) Sex: The infection occurs more often in men than in women. 
The sex of the patient was recorded in 10 cases and of these 7 were 
men. 

(c) Age: The age of the patients varied from thirteen to fifty- 
seven years, the average age being thirty-six years. 

(d) Occupation: The majority of the patients were engaged in 
manual labor of various kinds. One case of Stoddard and Cutler 
occurred in a school teacher. 

The number of cases investigated is as yet far too small to furnish 
the basis for any general conclusions based on the preceding state- 
ments. An attempt to make reliable deductions from so small a 
series would be entirely futile. 

Mode of Entry. The portal of entry into the body apparently 
varies considerably, but the consensus of opinion lays emphasis 
on the respiratory tract. In Tiirck’s case a sticky esophageal 
exudate was noted, suggesting that the gastro-intestinal tract was 
the first involved. In several other cases the oldest lesion was in 
the lungs. This was regarded as the primary focus of the infec- 
tion. The relatively great number of cases, involving principally 
the central nervous system, suggests that the organisms may 
have reached the cranial cavity directly from the upper nasal 
passages via the cribriform plate. No direct evidence can be 
offered to support this statement. In the case herewith reported, 
a prolonged and severe tonsillitis was noted. This may or may 
not have marked the entrance via the tonsils. There is no case on 
record in which the infection entered through the skin. 

Morpip Anatomy. The fact that torula infections occur most 
frequently in the central nervous system seems to be well estab- 
lished. That this in all cases is due to the direct invasion of the 
cranial cavity via the upper nasal passages is unlikely. If sus- 
ceptible animals are inoculated intravenously or intraperitoneally 
typical lesions are usually found in the viscera, but in the brain 
and meninges these lesions are much more numerous and extensive 
and not infrequently are the sole macroscopical evidence of infee- 
tion. ‘The humoral elements of the defensive system are without 
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doubt equally as active against these infections in the brain as 
elsewhere in the body, but the cytological changes are confined to 
a sluggish leukocytic reaction. Thus a local susceptibility of 
nervous tissue may be said to exist and perhaps account for the 
frequent involvement of this tissue. The lungs come next to 
the brain, followed in order of resistance by the spleen, liver and 
kidneys. In the last three organs the focus of infection is always 
small and circumscribed. In the lungs the lesions are extensive, 
but a very definite cellular reaction is in evidence. 

The description given in the autopsy abstract applied to a 
comparatively early type of pulmonary lesion (six to eight weeks). 
In the more advanced processes (three to four months) caseation 
has begun, nodular areas are more definitely outlined and their 
resemblance to tuberculosis is marked. In fact, advanced torula 
infections are said to simulate tuberculosis more closely than any 
other disease. In some instances the presence of the yeast cell 
furnishes the only distinguishing criterion. 

Lesions in the brain, liver, kidneys and spleen present much 
the same picture as described for the lung. The difference is 
mainly a quantitative one. As stated before, the brain exhibits 
very little cellular reaction against the advancing infection and 
the appearance for that reason is slightly altered. The gelatinous 
substance is produced more abundantly in nervous tissue than 
elsewhere. This substance is a product of the metabolism of the 
organism itself growing in living tissues and is not a result of the 
lytic action of the yeast on the tissue cells. Some strains when 
first placed on artificial media continue to produce small quantities 
of a mucoid material for one or two generations. This character- 
istic is never exhibited in old cultures. A noteworthy feature of 
the microscopical picture is the almost complete lack of regressive 
changes or evidence of necrosis around the focus of infection. — It 
seems fair to assume, in view of this fact, that there is little or no 
toxemia, the chief damage being from the local destruction of tissue. 
Furthermore, this destruction is accomplished by the lysis of the 
tissue cells by the slowly advancing infection. The damaged tissue 
or organ may then undergo proliferative changes leading to repair, 
but the mode of action of the infectious agent does not elicit the 
usual fixed tissue reaction. This lytic reaction of the organism 
has brought forth the suggestion that the name Torula histolytica" 
be applied to it. 

It is evident that the subsequent tissue repair may lead, in 
organs like the brain and lungs, to more serious dysfunction than 
that caused by the original lesions. 

PATHOGENICITY FOR ANIMALS AND Man. Brewer and Wood!* 
report the only authentic case in which recovery occurred from a 
torula infection in man. Stoddard and Cutler believe, however, 
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that many infections occur which result in recovery, the true 
nature of the disease being unsuspected. Other writers fail to 
concur in this idea and look upon this as upon all other fungus 
infections as of very grave import. The latter view seems to 
be best supported by the facts. White mice and rats show a 
definite susceptibility to torula. This is true whether the organ- 
ism is introduced by the intravenous or intraperitoneal route. 
The lesions produced are comparable to those found in man. In 
rabbits lesions in the central nervous system usually produce 
death in three to four weeks. If inoculated intraperitoneally 
typical lesions develop in the viscera, but the rabbits rarely suc- 
cumb. This fact, established by the earlier workers, has been 
confirmed by our experiments. Dogs and guinea-pigs are relatively 
resistant. 

NOMENCLATURE. As previously stated, the nomenclature of 
yeast infections has been indefinite and unscientific, the terms 
being applied loosely and without regard to their true botanical 
meaning. The chief error is the use of the term blastomycosis 
as a blanket expression covering all forms of fungus infection. 
Inspection of Table Il will serve to orient the reader in regard to 
the position of torula in the botanical family tree. This classifica- 
tion is after Klocker'® and Weis,? somewhat modified by 1. F. 
Lewis, of the Department of Biology, University of Virginia. 
The fungi represent a subphyllum of thallophyta, or plants without 
complex tissue structure. The fungi in turn are divided into the 
eumycetes, or true fungi, and the schizomycetes (fission fungi), 
in which class the bacteria are found. Grouped under the eumy- 
cetes are the phycomycetes, or algal fungi, and the mycomycetes. 
The algal fungi produce a tubular non-segmented mycelium, while 
the mycelium of the mycomycetes is divided by cross walls. The 
latter class includes the ascomycetes characterized by the forma- 
tion of ascospores and the Fungi imperfecti. This heterogeneous 
collection is comparable to the chemical group known as lipoids in 
the fact that it contains numerous members not necessarily related 
but having several characteristics in common. In this large and 
poorly defined class torula occupies a prominent position. 

By definition torula* is a yeast which multiplies by budding, 
does not produce ascospores, does not ferment carbohydrates and 
does not produce a mycelium in tissue or on culture. 

The next member, oidium, is by definition a yeast which multi- 


* The author is aware that this definition of torula does not agree with that of 
Saccardo® and other older writers who maintain that the organism is always black 
and may form hyphe. The term however is applied to the class of organisms 
described above by more recent botanists and medical authors; and hence it is deemed 
best to retain it to avoid confusion. Furthermore the lack of differentiating charac- 
teristics of the organisms, prevents its being placed in one of the better defined divi- 
sions and further justifies the use of the term in medical literature. 


SHEPPE: TORULA INFECTION IN MAN 105 


plies by budding, does not produce ascospores, does ferment cer- 
tain carbohydrates and does produce a mycelium when growing in 
culture. This is the organism which Gilchrist found to be the 
cause of his “ blastomycetic dermatitis’’ and which is found rela- 
tively frequently in systemic infections. 

In regard to the ascomycetes, Saccharomyces cerevisi was 
described by Busse as occurring in a few systemic infections and 
named by him Saccharomyces hominis. This is also the ordinary 
yeast of commerce and domestic science. The nomenclature of 
the moulds does not give rise to confusion and will not be considered 
here. 

TABLE II. 
Spermatophyta (seed plants). 
Pteridophyta (fern plants). 


Bryophyta (moss plants). 
Thallophyta (no complex tissue formation). 


»Algew. 
Bacteriacese 
bacteria 
( Schizomycetes Trichobacteria 
(fission fungi 
™ hizophycese 
L—Fungi chlorophyll 
Oomycetes 


| Phycomycetes 
Zygomycetes (bread moulds) 


| Eumycetes 


) Ascomycetes Saccharomyces 
Mycomycetes Basidiomycetes 
blastomycetes) 
Torula 
Oidium 
| Fungi Monilia 
imperfecti | Dematium 


CuinicaL Finpincs. The clinical manifestations of torula infec- 
tions are many and varied and call for the keenest of observation 
and reasoning on the part of the internist if a diagnosis is to be 
reached. When the central nervous system is the chief point of 
involvement, unusual and peculiar combinations of symptoms may 
be expected. Hemiplegias and monoplegias associated with cranial 
nerve involvements are frequent. All of the clinical signs of brain 
tumor may be present but efforts at localization of the tumor will 
fail. Decompression, if performed, usually provides only tempo- 
rary relief and is soon followed by death of the patient. Stoddard 
and Cutler believe that the condition to which the name “ pseudo- 
tumor” has been given is often in reality an unsuspected torula 
infection. In this condition a definite clinical picture of brain 
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tumor is presented, but no traces of a neoplasm can be found at 
operation or autopsy. The diagnosis of senile dementia and 
dementia paralytica has been made in 2 cases which proved to be 
torula infections. 

When the cord is involved the pressure of the spinal fluid will 
be moderately raised. The yeast cells may usually be found in 
the fluid removed by lumbar puncture, but may be mistaken for 
leukocytes which they superficially resemble. A diagnosis of 
tuberculous meningitis is frequently made. 

Regardless of where the principal focus of infection may lie, the 
toxemia is never profound. ‘The temperature rarely rises above 
101° F. and the leukocytes are but slightly increased (6000 to 9000), 
the small mononuclears being the predominating type. 

If the infection is pulmonary, syphilis of the lung, lung abscess 
or tuberculosis may be suspected. There is a certain group of 
cases in every tuberculous sanatorium in which the sputum is 
consistently negative for the tubercle bacillus and yet the signs 
and symptoms of an active pulmonary tuberculosis are present. 
The author strongly urges that the sputum from such cases be 
cultured, with the idea of determining the presence or absence of 
pathogenic fungi. Such a study is especially desirable in cases 
in which the infection begins in the inferior lobes. The differential 
diagnosis from the auscultatory findings is impossible. It must 
be especially borne in mind that torula does not involve the skin 
and joints. A single case (Brewer and Wood) is recorded in which 
bone and muscle were involved. Certain indefinite ‘ bodies,” 
which from the description closely resemble torula cells, have been 
reported as occurring in the lymphogranulomas. In the future 
attempts by cultural methods should be made to confirm or dis- 
credit this apparent similarity. 

ROENTGEN-RAY EXAminatTion. No reliable information is at 
hand in regard to roentgen-ray diagnosis. In the Virginia case the 
roentgenologist reported the lungs negative three weeks before 
death. It is likely, however, that if the patient survives for a 
longer time that some fibrosis will be demonstrable. 

Prognosis. Wade and Bel believe the infection to be nearly 
always fatal, while Stoddard and Cutler take a more optimistic 
view, assuming that many undiagnosed cases have gone on to 
recovery. 

The author believes that more authentic cases involving the 
central nervous system have been reported, not because this sys- 
tem is more frequently involved, but because such involvements 
more frequently come to autopsy, thereby making a diagnosis 
possible. It seems fair to assume from the above that when the 
nervous system is invaded the prognosis is most unfavorable. 
On the other hand, pulmonary infections probably tend to recovery 
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and if properly handled the outlook is at least as favorable as in 
tuberculosis with an equal degree of lung involvement. 

‘TREATMENT. In cases occurring in the central nervous system 
treatment is of little avail. Lumbar punctures for relief of pres- 
sure, an ice-cap to the head and potassium iodide up to 300 grains 
per day have been advocated. Decompression is contraindicated. 
The author is anxious to try the effect of the tartrates which have 
recently proved so effective against leishmaniasis but the oppor- 
tunity has not yet presented itself. The pulmonary cases should 
be placed upon the usual antituberculous regimen with the addition 
of large doses of the iodides. Arsphenamine is without value. 

Procedure Suggested for Isolation of Torula in Pure Culture. ‘The 
material sent to the laboratory for examination from suspected 
cases of torula infection usually consists of spinal fluid, sputum 
or autopsy material. 

1. Preparation of material: Smears from the untreated material 
should be made and stained with methylene blue. If the material 
is spinal fluid or sputum, centrifuge, wash and suspend organisms 
in salt solution. If material is from autopsy divide the tissue into 
small blocks, 2x 4 cm., and pass through five rinsings of sterile 
salt solution. 

2. Culture media: Inoculate the following media (stroke plates) : 
0.3 per cent lactic-acid-potato agar and 0.3 per cent lactic-acid- 
glucose agar. Stroke four plates of each, incubating two at 37°C 
and two at 23°C. Incubate at least ten days before recording the 
plate as negative. 

The lactic acid inhibits the growth of bacteria but does not 
interfere with the development of the fungi. Potato and glucose 
seem to be especially favorable for the growth of torula. 

Inoculate a rabbit intravenously with 2 ce of a heavy suspension 
of the organism which has been heated to 53° C. for twenty minutes 
to kill bacteria. Inoculate a white rat intraperitoneally, using 
the same dosage. Sacrifice animals at the end of three weeks. 
Culture the brain, liver, lungs, spleen and kidneys as routine 
without regard to the presence or absence of macroscopical lesions. 
From the plates first inoculated, make subcultures on Sabouraud’s 
agar; nutrient agar, pi 6; Léffler’s blood serum. 

Torula cells may be readily mistaken for lymphocytes when 
first seen in fresh material. This difficulty is easily overcome 
by the use of Wright’s stain, as the several components of the 
yeast cell are not differentiated by this stain, in sharp contrast 
to the well-defined nucleus and cytoplasm of the blood cell. 

Oidiomycosis (blastomycosis) is so frequently confused with 
torula infections that a table of differential points is appended. 
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TABLE 


DIFFERENTIAL 


POINTS 


INFECTION 


BETWEEN 


IN MAN 


TORULA INFECTION 


AND OIDIOMYCOSIS (MODIFIED FROM STODDARD AND CUTLER). 


Torula infection. 


Cell wall. 


Size. 
Reproduction. 


Occurrence. 


Cell products. 


Character of le- 


sions, 


Clinical course in 
man. 


Organs affected. 
Reaction to treat- 
ment. 


Pathogenicity for 
animals. 

Organs affected in 
intraperitoneal inoc- 


ulation. 


Organism in cul- 
ture. 


Summary. 


cases of torula infection in man. 


Stains diffusely and eas- 
ily with methylene blue and 
hematoxylin. 


1-13 microns. 

By budding often produc- 
ing small organisms which 
bud before enlarging. 


Always with a clear zone 
about it produced by gelat- 
inous material. 

gelatinous material 
which often fills the lesion. 

1. Lesion with solution 
of tissue filling with gelati- 
nous material, slight chronic 
reaction. 

2. Nodules with or with- 
out caseation composed of 
epithelioid cells, giant cells 
and lymphoid cells. 
tion occurs centrally and 
apparently depends on the 
action of the cell products. 

No collection of polymor- 
phonuclear 
stage. No cutaneous lesions. 


Casea- 


cells, at any 


A chronic disease with- 
out constant or great fever 
or leukocytosis. 

Brain and meninges; 
lungs; liver; spleen; kid- 
neys; not skin or bones. 

Not helped by arsphena- 
mine. No real data as to 
effect of iodides. 

Marked for mice and 
rats, slight for guinea-pigs, 
rabbits and dogs. 

Brain; lungs; liver; spleen 
and kidneys. Occasionally 
peritoneum. 


Reproduces by budding, 
never produces mycelium. 
Does not ferment sugars. 


Oidiomycosis 


(usually called blastomycosis). 


Does not stain as a rule 
with methylene blue or 
hematoxylin. 
in deep stained preparations 
it takes a faint stain. 

4-20 microns. 

By budding, usually the 
bud is } to 3 the size of the 
parent cell and grows to 
the original size 
reproduces. 

No clear zone except in 
rare cases in the bone mar- 


Occasionally 


before it 


row. 
No gelatinous material 


No such lesions. 


Nodules with or without 
apparently 
secondary to a crowding of 


caseation. Is 


cells, 


Abscesses deep and su- 
perficial with many poly- 
morphonuclears. Miliary 
epidermal abscesses. 

A chronic skin disease or 
general infection with fever 
and leukocytosis. 

All organs, always the 
skin, often the bones. 

Usually improved — by 
iodides. 


Slight or absent for all 
animals tried. 


Most marked in perito- 
neum, occasionally in lungs, 
not in central nervous sys- 
tem. 

Always grows mycelium 
sooner or later. Ferments 
some sugars. 


1. A search of the literature reveals only ten authentic 

An eleventh case is reported. 
2. The morphology and cultural characteristics of the organism 

are described. 
3. The infection occurs chiefly in the lungs and central nervous 
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system. In the former tuberculosis is simulated, while in the 
latter the clinical picture of a brain tumor is often presented. 

4. The prognosis of the disease is unfavorable. 

5. Methods of laboratory diagnosis are discussed. 

6. An attempt is made to clarify the nomenclature of the fungus 
infection. Three main types are recognized: 

(a) Saccharomycosis. 
(b) Oidiomycosis. 
(c) Torulosis. 

Conclusions. It is likely that torula infections in man are much 
more frequent than has heretofore been suspected and that a 
better understanding of the growth requirements of the organism 
will result in its more frequent recognition clinically. It is quite 
possible that certain obscure disease processes of the central nervous 
system, the lymph glands and the lungs may prove to be mani- 
festations of this rather unusual virus. 

The poor results from surgery if the infection is in the central 
nervous system, and the necessity for differentiation from tuber- 
culosis in the pulmonary type, make an early diagnosis essential 
if a rational treatment is to be developed. 

It is essential that a definite system of nomenclature for the 
fungus should be adopted and adhered to. The cutaneous disease 
called by Gilchrist “blastomycosis” is produced by oidium and 
it would seem logical to refer to the infection as oidiomycosis. — It 
is suggested that the disease occurring in the lungs and central 
nervous system produced by a non-sporulating, non-fermenting, 
non-mycelium-producing yeast be known as torulosis. 

NotE.—The author wishes to express his thanks to Miss Mary 
G. Constable for valuable assistance rendered in carrying out the 
many technical procedures described above. 
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THE RELATION OF THE NON-PROTEIN NITROGEN OF THE 
BLOOD TO PARATHYROID TETANY. 


By RusseLtt L. Haven, M.D., 
AND 


Tuomas G. Orr, M.D. 


KANSAS CITY, KANSAS, 
(From the University of Kansas School of Medicine, Kansas ¢ ‘ity, Kansas.) 


TeTANY is observed in a number of seemingly widely unrelated 
conditions. It may occur after parathyroidectomy; during preg- 
nancy and lactation, associated with gastro-intestinal disease; in 
childhood, especially with rickets; in the course of certain infec- 
tions and intoxications, or as an idiopathic disease. The bulk of 
evidence tends to show that it is a manifestation of a disorder of 
either mineral or protein metabolism. The symptoms are due to 
an increased irritability of the neuromuscular mechanism asso- 
ciated with changes in the nerve endings in the muscle. There 
must be a toxic substance arising somewhere in the organism which 
is common to the various conditions in which tetany occurs. 

Research concerning the cause of tetany has centered largely 
around three theories: (1) That it is due to a disturbance in 
acid-base balance; (2) a deficiency in calcium; (3) an intoxication 
from certain protein derivatives, probably of the guanidin group. 
‘Tetany may occur when there is an increased amount of sodium 
bicarbonate in the blood. Thus it has been observed in man by 
Harrop! and others following the injection of large amounts of 
sodium bicarbonate, in pyloric obstruction in which there is typi- 
cally an increase in the plasma bicarbonate,?* and following pro- 
longed forced hyperpnea.* 

Wilson, Stearns and Thurlow‘ were the first to suggest that para- 
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thyroid tetany also is a manifestation of an alkalosis. MeCann® 
reported the finding of an increase in the CO, combining-power 
of the plasma of the blood of parathyroidectomized dogs. Hast- 
ings and Murray® and Underhill and Nellans,’ in more extensive 
studies, have, however, been unable to verify McCann's results. 
Greenwald’ has recently subjected the evidence for a causal rela- 
tionship between alkalosis and tetany to a critical review. He 
emphasizes that the individuals who developed tetany after the 
administration of bicarbonate suffered from renal deficiency. The 
tetany following prolonged hyperpnea he considers as due to tissue 
asphyxia. Greenwald concludes that the tetany associated with 
an increase in the bicarbonate of the blood is due, not to alkalosis, 
but to sodium poisoning, a disturbance due to an excess of sodium, 
and a loss of the normal equilibrium between sodium and other 
ions. 

The relation between calcium metabolism and tetany has been 
emphasized by McCallum and his co-workers.’ In parathyroid 
tetany there is a marked diminution of blood calcium. Similar 
findings have been demonstrated in the idiopathic tetany of infants. 
Typical tetany may occur, however, in other conditions in which 
there is no calcium deficiency.'° Howland and Marriott" consider 
that the symptoms of tetany in children are directly referable to 
a low level of calcium in the blood. The calcium deficiency they 
recognize, however, as not being a primary condition. They think 
that some factor, at present unknown, causes a reduction in the cal- 
cium of the blood. It would seem equally possible that the toxic 
body might be neutralized and rendered ineffective by the calcium, 
and here would not act to produce tetany until the available cal- 
cium was exhausted. Such a possibility would explain equally 
well the beneficial effects of calcium administration in certain 
types of tetany. Haden and Orr™ have shown that the toxic body 
in intestinal obstruction causes a marked reduction in blood chlo- 
rides. The toxic effects are not manifested until the chlorides are 
reduced below a certain level, and may be prevented entirely by 
providing chlorides in sufficient quantity.“ It would seem that 
the chlorides bear a relation to the toxic agent in intestinal obstruc- 
tion analogous to that of calcium to the toxie substance in para- 
thyroid tetany. 

The evidence for a disturbance in protein metabolism as a cause 
for tetany has been presented by Paton and his collaborators." 
Following the demonstration by Koch" that methyl guanidin and 
related bodies occur in the urine of dogs after parathyroidectomy, 
these workers showed that all the characteristic symptoms of 
tetany are produced by the intravenous injection of guanidin and 
of methyl guanidin. Similarly, Nathias and Sharpe!’ have reported 
cases of idiopathic tetany in man, in which these bodies were 
demonstrable in the urine, and they conclude that tetany is a 
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manifestation of a guanidin and methyl guanidin intoxication. 
They believe that all true tetany has a common origin regardless 
of the clinical condition with which it may be associated. 

It would seem that tetany must be explained by some factor 
which is common to the different conditions in which it occurs. 
Alkalosis is certainly not a necessary factor. Likewise, calcium 
deficiency occurs only in certain types. The question arises as to 
whether there is a common disturbance in the protein metab- 
olism. It has long been known that the excretion of nitrogen 
and ammonia is increased after parathyroidectomy. Such observa- 
tions have been made by Greenwald,!? Cooke,!’ Hunter!® and 
Wilson, Stearns and Janney.2’. This increase has dsually been 
explained as due to an accelerated metabolism incident to exagger- 
ated muscular activity. It has been emphasized, however, that 
it may occur in parathyroidectomized dogs before the onset of 
tetany,'® or even in the entire absence of tetany.'° Togawa?! has 
studied the total non-protein nitrogen of the blood of puppies 
before and after parathyroidectomy. A single determination after 
operation showed a constant increase over one made before 
operation, 

Our interest in the subject was aroused by finding that in 
experimental pyloric obstruction, in which tetany not uncommonly 
develops, there is a marked protein destruction and an increase 
in the non-protein nitrogen of the blood coincident with an alka- 
losis.2. The alkalosis seems to be incidental to the disturbance 
in protein metabolism. Similarly, tetany has been observed in 
dogs with experimental intestinal obstruction—a condition char- 
acterized by increased protein destruction. On the other hand, 
an extreme alkalosis has been repeatedly observed in animals 
without the development of tetany. One animal with a marked 
alkalosis in which a toxemia was prevented until death from sec- 
ondary causes, twenty-eight days after the obstruction was made, 
showed no signs of tetany. Such observations have emphasized 
the importance of a disorder of protein metabolism as giving rise 
to the causative agent of tetany. 

It would seem that if there is a disorder of protein metabolism 
following parathyroidectomy such changes should be reflected in 
the blood. The only experimental data on this point are those 
of Togawa,! quoted above. With such ideas in mind, we have 
followed the level of the non-protein constituents of the blood 
of the dog following complete removal of the thyroid and para- 
thyroid. 

Methods. [ull-grown dogs were used throughout the experi- 
ments. All operations were done under ether anesthesia with 
aseptic technic. The animals were kept in metabolism cages and 
were given no food after operation or for forty-eight hours pre- 
ceding operation. They were allowed water ad libitum. Blood 
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for chemical analysis was obtained from the jugular vein before 
operation and at twenty-four-hour intervals thereafter until death. 

The non-protein nitrogen and creatinine were determined by the 
method of Folin and Wu; the amino-acid nitrogen by the method 
of Folin; the carbon dioxide combining-power by the method of 
Van Slyke; the urea nitrogen by the Van Slyke and Cullen modi- 
fication® of the Marshall method; uric acid by the method of 
Benedict.27. The chlorides were determined on the tungstic acid 
filtrate in the manner suggested by Gettler.?° 

Experimental Observations. In 2 animals only the anterior para- 
thyroids were removed. The animals showed no untoward symp- 
toms at any time and serve as controls on the blood chemical 
findings of the animals in which all parathyroid tissue was removed. 
The results of the blood analyses of the 2 animals with partial 
parathyroidectomy are shown in Table 1: The total non-protein 
nitrogen did not rise following operation, but gradually fell, due 
to starvation. The other substances determined show little of 
interest. The animals recovered completely. 


TABLE I. EFFECT OF PARTIAL PARATHYROIDECTOMY ON THE 
BLOOD OF THE DOG. 


Amount per 100 ry 


= a a = & 
Aiz |s |5/6|2 8/618 

26 0 24.8 cal 4.9 121 6.4 4 540 | 43.8 
297 2 1.1 6.3 59 100 30.5 Notetany at 
2 27.7 8.4 6.3 160 38.1 any time. 
22.7 6.5 2.8 1.1 5.8 17 1350 10.0 Recovered 
20.2 5.1 1.4 2.2 19.7 
6 21.4 5.6 1.0 1.4 | 

0 24.0 11.7 1.3 90 00 33.4 
l 23.6 1.2 1.2 7 $20 52.4 Notetany at 
2 18.6 S.4 1.1 1.0 90 iny time. 
3 17.2 7.5 1.0 1.0 7.0 130 tecovered 
23.0 s.9 1.1 £20 16.6 


The blood chemical findings in 5 dogs in which the thyroid and 
parathyroids were completely extirpated are shown in Table II: 
Dogs Nos. 31, 33, 34 and 60 all developed symptoms of tetany 
and died in from three to ten days after operation. These 4 ani- 
mals showed a definite though slight increase in non-protein nitro- 
gen and urea nitrogen. The increase was coincident with the onset 
of tetany. The other non-protein bodies showed practically no 
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change. ‘Two animals, Nos. 31 and 33, showed a slight increase 
in amino-acid nitrogen. The increase in nitrogen was almost 


TABLE II.—EFFECT OF COMPLETE THYROPARATHYROIDECTOMY 
ON THE BLOOD OF THE DOG. 


Amount per 100 ce 


ing-power, 


ng 
mg 


Remarks 


after operation 
Non-protein 
nitrogen, 
Creatinine 
Amino-acid 
nitrogen, mg 
Sugar, mg 


Day 


Tetany. 


Drowsy. 


Tetany. 


Died 


Tachy phea 
and muscle 
tremors, 


Died. 


“1 


Tetany 


Tetany; died, 


letany. 


Died) 
Drowsy. 


No tetany at 
any time. 


Died. 


Dog |: 
/ 31 0 30.9 | 10.7 2.4 1.3 5.0 91 450 28.7 
l 21.8 6.5 2.0 1.4 1.5 S7 334.3 
2 31.2) 13.5 | 2.8 1.4 1.6 83 190 32.4 
3 30.6 | 12.6) 2.0 1.5 5.0 62 i830) 35.3 
32.3 13.1 2.0 1.5 S7 480 29.6 
5 24.0 9.8; 1 1.3 3.8 91 180 34.3 
6 25.4 14.9 l 1.1 1.5 180 32..4 
7 38.5 20.1 l 1.8 103 160 | 27.7 | 
38.9; 11.2) 2 6.0 86 190 16.4 
i 9 10.0 | 23.8! 1 1.5 | 6.0 | 125 160 | 28.7 Maal 
33 0 33.0 13.1 1.6 6.0 52 160 30.5 
l 20.7 | 12.6 1.0 1.1 5.8 51 160 30.5 
2 36.1 17.8 1.4 7.4 74 140 10.9 
' 3 31.6 9 1.6 1.4 §.2 79 160 $1.9 
| 1 30.9 9 2.9 12 1.5 68 480 | 26.8 
5 | 12 1.6 1.2 1.3 69 490 30.5 
6 29.7 9 2.2 1.2 6.5 Sl 180 34.3 
' 7 30.0 9 4.8 1.3 6.5 100 160 | 27.7 | ia 
34 8 31.2) 11 460 32.4 
i | 0 23.6 | 14.9 2.9 1.2 | 6.5 | 106 110 | 26.8 | 7 
l 33.6 12.6 2.3 1.1 6.5 90 110 29.6 
38.9 | 12.1 1.4 6.6 79 120 | 32.4 | 
60 3 37.0) 14.9 1.3 1.3 6.0 90 120) 34.3 
0 29.1 10.3 3.6 1.8 6.2 83 190 37.2 
1 37.9 | 16.4 3.8 1.6 5.9 105 500 36.2 
2 29.71 15.4) 3.1 1.0 5.2 79 180 10.0 
3 26.5 9.8 | 3.6 1.0 5.2 78 170) 17.5 
} 27.7 9.3) 3.2 1.0 5.0 86 500 36.2 
5 45.1) 30.1 3.7 1.2 6.0 74 530 
1 6 34.0) 12.6 1.4 1.4 §.5 77 190) 35.3 
7 27.5 6.0 1.8 1.6 5.7 S6 520 | 32.4 
Ss 27.7 8.9 1.5 1.4 5.7 Sl 490) 11.9 
61 9 30.6 9.8 2.1 1.4 5.5 105 190 10.0 
0 26.1 9.3 3.0 1.0 6.0 54 170 40.0 
l 27.7 8.4/1 2.7 1.3 6.4 47 140 40.0 
2 23.4 he 2.4 1.2 7.6 4S 430 Sioa | 
3 20.4 2.3 | 1.4 1.3 7.5 57 160 30.5 
1 26.5 8.4 2.4 1.2 6.2 100 $50 36.2 
5 6.1 1.4 SS 170 30.2 
7 23:2 7.0 2.8 1.0 5.8 93 540 38.1 Hil 
| 
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entirely in the urea nitrogen and undetermined nitrogen. The 
chlorides remained practically constant throughout. There was 
little change in the carbon dioxide combining-power. Our findings 
are in accord with those of Hastings and Murray’ and Underhill 
and Nellans,? who have found no indication of an alkalosis in 
dogs following parathyroidectomy. 

In rather marked contrast to the findings in animals who showed 
symptoms of tetany are the results in 1 animal which died on 
the eighth day after complete parathyroidectomy. This animal 
showed no symptoms of tetany, but continued in a state of drowsi- 
ness. The non-protein nitrogen fell to a very low level. The 
urea nitrogen on the fourth day was the lowest we have so far 
seen in several hundred urea-nitrogen determinations on over 100 
experimental antmals. The other chemical changes were of little 
interest. It has been emphasized by numerous workers that there 
is a marked disturbance of metabolism after parathyroidectomy. 
This occurs apart from the development of tetany. 

Discussion. Our findings indicate that the one constant change 
in the blood of the dog after parathyroidectomy in animals which 
develop tetany is a definite increase in the total non-protein nitro- 
gen. The increase is almost entirely limited to the urea nitrogen 
and undetermined nitrogen. Such findings are characteristic of 
the blood chemical changes observed in other types of toxemia, 
which we consider as due to a disorder of protein metabolism. 
The uric acid, creatinine and amino-acid nitrogen have shown no 
constant change. The CO, combining-power has shown relatively 
little variation. The chlorides have remained at almost a constant 
level. The .* has shown little of interest. 

Summary. 1. Daily blood chemical analyses are sinned on 7 
dogs ued to operation on the parathyroid glands. 

Two animals had only the two anterior parathyroids removed. 
Five animals had a complete thyroparathyroidectomy. 

3. Four animals with complete parathyroidectomy developed 
tetany. One animal died on the eighth day without showing tetany. 

4. The 2 with only the anterior parathyroids removed and the 
1 with complete parathyroidectomy, which did not develop tetany, 
showed no increase in total non-protein nitrogen in the blood. 

The 4 animals showing tetany all showed an increase in 
urea nitrogen and undetermined nitrogen. The increase was 
demonstrable before the onset of tetany. 

The uric acid, amino-acid nitrogen, creatinine, sugar, chlo- 
rides and CO, combining-power showed no constant change. 

These findings lend some support to the theory that tetany 
is a symptom due to some toxic body arising in the course of a 
disorder of protein metabolism. 
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THE ACTION OF INTRAVENOUS INJECTIONS OF SODIUM 
BICARBONATE UPON THE KIDNEYS. 


By M.D., 


ALBANY, N. Y. 


(From the Bender Hygienic Laboratory, Albany, N. Y.) 


THE symptom-complex known as acidosis, which would perhaps 
be more properly called hypalkalinity, is a fairly common clinical 
condition. It occurs in a variety of metabolic and infectious dis- 
orders and frequently becomes of supreme importance in diabetes, 
nephritis, pneumonia, influenza and certain poisonings as by phos- 
phorus and wood alcohol. The mechanism involved in bringing 
about an acidosis is exceedingly complex and while theoretically 
easy of explanation, is not always susceptible of proof, even experi- 
mentally. 
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The acidosis of diabetes, long recognized, has been in the past 
treated with alkalies chiefly in the form of sodium bicarbonate. In 
recent vears we find this salt used intravenously in comparatively 
large amounts in combating the coma of diabetes, wood alcohol 
poisoning and certain infections as influenza, when the symptoms 
become severe. Since the acidosis is due to the improper or insuffi- 
cient neutralization or elimination of the acids produced in excess 
in these diseases, it appears a logical procedure to introduce into 
the body alkali to replace that abstracted, the removal of which 
brings about the symptoms. 

The excellent reported results in diabetes by the use of insulin 
may perhaps make the bicarbonate treatment of little importance, 
but in many other conditions accompanied by acidosis its use will 
continue. Since in any form of therapeutics it becomes of first 
importance to be certain that the treatment does no harm we must 
carefully consider those statements indicating that the use of 
sodium bicarbonate may be injurious. 

Joslin! cautions strongly against the administration of alkali in 
diabetes feeling that the large amounts of acid salts which are 
formed overwhelm the kidneys. Grant? speaks of an alkalosis 
resulting from an overdose of sodium bicarbonate. Hardt and 
Rivers*® treating gastric ulcer by the Sippy? method claim that 
toxemia and renal changes are brought about as a result of the 
treatment. King and Church® noted that bicarbonate used intra- 
venously inhibited intestinal movements. Of all the various con- 
trary reports the important ones relate toa possible injurious action 
upon the kidneys and it is this phase of the subject which is of 
interest to us. 

The quantity of sodium bicarbonate that may be given intra- 
venously at one sitting is surprisingly large. In the treatment of 
sprue, Castellani’ “used intravenously 10 to 20 ounces of a 2 or 
4 per cent solution given slowly every day or every other day until 
twelve injections had been given.’ Peabody’ in a case of uremia 
gave on successive days—300 and 700 ce of 4.7 per cent sodium 
bicarbonate and again 375 ce of 5 per cent solution with a favorable 
immediate response although death eventually ensued. Carey* 
in the precoma stage of diabetes gave large quantities of bicarbonate 
by mouth and states that if necessary it may be given intravenously. 
Sellards and Shaklee® as a routine in cases of cholera used 1.5 per 
cent bicarbonate intravenously in 2 liter quantities and in cases 
of collapse gave 4 liters. Harrop and Benedict!’ treating a case 
of acute methyl alcohol poisoning gave 400 cc and the day following 
500 ec of 5 per cent sodium bicarbonate intravenously. No untoward 
renal effects were observed. On another occasion Harrop" in a 
case of bichloride poisoning gave in two days 60 gm. of bicarbonate 
in the form of a 5 per cent solution. 

Since the bicarbonate solutions are usually heated before injection 
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it has been thought that the sodium carbonate thus formed is highly 
irritating yet Graham” working with dogs reported no such action 
of sodium carbonate. MacNider™ found that sodium carbonate 
used intravenously protected the tubular epithelium against the 
action of anesthetics. Haskell, Heilman and Gardner gave boiled 
5 per cent and 10 per cent solutions with no immediate ill results 
although they do state its use in this manner is very dangerous. 

In the present investigation, young adult rabbits were used and 
injected with 5 per cent sodium bicarbonate in distilled water. 
‘Two animals were used for each experiment: One receiving unheated 
solution and the other an equal quantity of a similar solution heated 
in the autoclave for twenty minutes at 15 pounds’ pressure. Pre- 
liminary examination of the urine in the first experiment over a 
period of seven days showed nothing abnormal. Twelve cubic 
centimeters of the solution were injected in each case intravenously. 
No marked changes were observed in the urine following the injec- 
tions. Four days later the bicarbonate injections were again made, 
without demonstrable change. A repetition of the experiment on 
fresh animals gave like results so that we felt assured that the 
bicarbonate alone, heated or unheated, induced no renal changes. 

These animals were chloroformed and the kidneys examined 
microscopically. “They appear normal in every respect. There 
are no glomerular changes, the tubular epithelial cells are well 
defined, the nuclei sharp and the cells not swollen. No debris and 
no cast-like objects are found in the umina of the tubules.”’ 

Next to determine the influence of the bicarbonate on an injured 
kidney, the following experiment was performed: Each of two 
rabbits received subcutaneously 0.025 gm. of potassium chromate. 
On the third day the urine contained albumin (++) and numerous 
hyaline and epithelial casts. The sodium bicarbonate injections 
were administered as before and without apparent ill effects. The 
albumin and casts quickly disappeared from the urine which became 
normal four days after the injections of bicarbonate. On the seventh 
day the animals were killed. The necropsy disclosed in each case a 
slight amount of fluid in the peritoneal cavity and kidneys which 
were congested and moderately edematous. 

“Microscopical examination shows distinct evidence of renal 
injury. The glomeruli are distended and frequently lobulated. 
The tubular epithelial cells are granular, the margins poorly defined 
and the nuclei in many instances absent. The lumina of the tubules 
contain granular debris and casts. These changes, while present 
are moderate and not widespread throughout the kidneys.”’ 

In the next experiment, 2 full-grown rabbits were selected and 
after urine examinations over several days showing nothing 
abnormal, each received intravenously 15 ce of 5 per cent sodium 
bicarbonate, one solution being heated as above described. Each 
showed a faint trace of albumin but no casts. The albumin dis- 
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appeared the following day. Each animal was then injected sub- 
cutaneously with 10 ce of L to L000 mercuric chloride (0.010 gm. 
HgCl,). The animals became quite ill and the urine showed albumin 
(+++) hyaline, epithelial casts and leukocytes. Five days later 
with albumin and casts still abundant each rabbit received 15 ce of 
bicarbonate as before and the next day each received a similar 
amount or 30 cc in twenty-four hours. The rabbits remained well 
and the albumin and casts gradually disappeared. Later, in these 
same animals the bicarbonate injections were repeated twice but 
the urine steadily improved becoming normal. 

The animals were killed and examined immediately. Each 
showed a slight amount of fluid in the peritoneum and congested 
kidneys. “ Microscopically, few changes are seen. The glomeruli 
appear normal but show an increased number of nuclei. Few casts 
are present, but many of the epithelial cells are granular, poorly 
defined and the nuclei lost. Evidence of nephritis in these animals 
is present but not pronounced.” 

In the next experiment, 2 rabbits were each injected subcu- 
taneously with 0.002 gm. uranium nitrate. This induced a prompt 
albuminurea, but without casts. Two days later 0.002 gm. were 
again injected and 0.005 gm. at the end of another two days. Albu- 
min (+++) and hyaline casts were then found and the animals 
appeared ill. 

Each rabbit now received intravenously 20 ce of 5 per cent 
sodium bicarbonate, one solution heated as before. No urinary 
changes followed and the bicarbonate injections were repeated in 
four days. The urine continued to improve, but never became 
normal. This experiment was repeated in another set of animals 
with like results. 

On microscopical examination, the kidneys of these rabbits 
show marked changes. The glomeruli are distended, injected and 
lobulated. The nuclei are increased in number. “An occasional 
Bowman’s capsule contains albuminous material. The epithelium 
of the tubules is fairly normal, but in some areas is flattened, 
granular and poorly defined. Here the lumina contain casts or 
granular debris. The casts or cast-like bodies are very numerous.” 

The urine of rabbits is normally alkaline, so as a final experiment 
2 rabbits were maintained on a barley diet until the urine became 
faintly acid. Each then received 5 per cent sodium bicarbonate 
as in the above experiments. No urinary changes were observed. 
These same animals were continued on the barley diet and given 
daily subcutaneous injections of tenth normal hydrochloric acid 
until the urine became strongly acid. Each rabbit was then again 
given intravenously 10 ce of 5 per cent sodium bicarbonate. No 
urinary changes followed and the animals remained well. 

Summary. We have given to apparently normal rabbits having 
normal urine intravenous injections of 5 per cent sodium bicarbonate 
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in quantities per kilo in excess of those usually given to human 
beings for therapeutic purposes. No injurious action could be seen 
on observation of the animals and examination of the urine. 

In a series of rabbits also, with a nephritis brought about by 
injections of potassium chromate, mercuric chloride and uranium 
nitrate, similar use of sodium bicarbonate in equal or larger quan- 
tities unheated in one set and autoclaved in another, resulted in no 
ascertainable harmful action on the kidneys. The animals receiving 
the injections of the chemicals and sodium bicarbonate showed no 
greater renal changes than those receiving the chemicals alone. 

There is thus no experimental evidence, in the case of rabbits, 
for the belief that intravenous injections of sodium bicarbonate as 
used for therapeutic purposes, are injurious to the kidneys. 
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PALPATION OF THE SPLEEN. 


By S. Mippietron, M.D., 


MADISON, WIS. 


(From the Department of Clinical Medicine, University of Wisconsin.) 


ENLARGEMENT of the spleen develops in the course of many of 
the acute infectious diseases. Acute splenic tumor may be one of 
the first significant physical findings in typhoid fever. The char- 
acteristic “ague-cake”’ spleen of chronic malarial infestation may 
cast the first light on an otherwise obscure clinical picture. Cer- 
tain diseases of the hemolytopoietic system, as the leukemias, 
acholuric jaundice, Banti’s disease and Gaucher's splenomegaly, 
are constantly attended by varying degrees of splenic enlarge- 
ment. Chronic passive congestion, either locally in the portal cir- 
culation or as an expression of general heightened venous pressure, 
may determine splenic enlargement. In this connection extreme 
enlargement of the spleen in a case of ‘abdominal mumps”’—pan- 
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creatic metastasis—in the University Infirmary some years past 
may be mentioned. This circumstance was explained on the basis 
of pressure of the acutely inflamed pancreas on the splenic vein 
passing immediately behind or through its head. Splenic tumor 
is frequently remarked in the various types of cirrhosis of the liver. 
In infancy, inherited lues or rickets may determine enlargement 
of this organ. Subacute endocarditis, infarction and abscess are 
less frequent causes of splenic enlargement. 

From this cursory review of some of the conditions leading to 
enlargement of the spleen, the clinical importance of a determina- 
tion of its size becomes apparent. Situated deeply in the left 
hypochondrium, the spleen is overlaid by the ninth, tenth and 
eleventh ribs, and in the main lies in the line of the tenth rib. Its 
upper pole may be normally placed opposite the ninth dorsal 
spinous process about 3 cm. from the vertebral column, while the 
lower pole may extend anteriorly to the mid-axillary or the anterior 
axillary line. ‘‘A line from the top of the sternum to the tip of 
the eleventh rib should be entirely anterior to the spleen.”! The 
position of this organ high in the abdomen beneath the dome of 
the diaphragm renders it inaccessible to inspection and under 
normal conditions to ordinary methods of palpation. Percussion 
as a means of demarcating the splenic limits is rendered inaccurate 
through its anatomical relationships with the stomach, splenic 
flexure of the colon, left kidney and overlying lung. 

The spleen is normally palpable in children only. Two circum- 
stances other than splenic enlargement may, however, lead to its 
palpability in the adult, namely, elongation of its ligaments of 
attachment (floating spleen) and a marked intrapleural accumula- 
tion (pus, blood, serum or air). Since these latter circumstances 
admit of ready differentiation and elimination, a palpable spleen 
in the adult in any but the unusual case means enlargement. 

Following the planes of least resistance the spleen enlarges for- 
ward and downward. Although the spleen by reason of its depth 
and smaller dimensions is less responsive to the respiratory move- 
ments than is the liver, yet the lower level assumed by the spleen 
on phrenic contraction forms the logical point of attack in palpa- 
tion. The simplest palpatory procedure after the usual precautions 
of moderate flexion of thighs on trunk and legs on thighs, slight 
elevation of the head and quiet breathing with open mouth, is to 
place the palpating hand on the abdomen with the radial border 
of the index finger parallel to the costal margin (Fig. 1). Gentle 
downward pressure is made avoiding Sudden or vigorous effort. 
As the patient inspires, slight cephalad pressure is applied on the 
palpating hand. This procedure is repeated at varying levels, 
always paralleling the left costal margin. 


1 Piersol, G. A.: Human Anatomy, 1916, Philadelphia 
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The obvious mechanical result of this described pressure on the 
anterior abdominal wall is a narrowing of the space, into which 
the enlarged spleen must descend on inspiration. The natural 
outgrowth of this principle of the creation of an abdominal wedge, 
apex down, was the application of a force posteriorly behind the 
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floating ribs, since by their ready displacement anteriorly the zone 
of splenic descent would be still further narrowed. The customary 
method of producing this displacement of the eleventh and twelfth 
ribs is through the simple lift of the second palpating hand 
placed posteriorly (Fig. 2). The results with this method have been 
so far superior to those of simple anterior palpation as to lead to 


Fig, 2 


a number of modifications. For instance it has been suggested 
that the knee of the examiner be placed posteriorly at the level of 
the eleventh and twelfth ribs, and the patient rolling against this 
obstruction replaces in effect the posterior palpating hand (Prof, 
J. A. Stengel). 
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The surprising readiness of palpation of an enlarged spleen in 
an adult whose forearm was carelessly left behind the back has led 
to a serious scrutiny of the applicability and relative merits of this 
method of examination. The customary collateral precautions for 
abdominal palpation are enjoined. The forearm is flexed at an 
angle of about 80 degrees and introduced behind the back as far as 
possible. With the patient lying on the forearm in this position, 
pressure is exerted over the tenth, eleventh and twelfth ribs as a 
rule. Both hands of the examiner are then free to palpate at the 
costal margins (Fig. 3) or one hand may be placed as in Fig. 1, while 
the second makes lateral pressure over the lower thorax and upper 
abdomen. 

Three criteria of comparison with the usual methods of splenic 
palpation have resulted in a rather sweeping commendation of 
this procedure. Repeatedly spleens not palpable by any one of 


Fig. 3 


the described methods, including in addition to those considered 
above the right lateral and standing-bending positions, have been 
felt by this method. Almost invariably the ease of palpation of 
a doubtfully enlarged spleen by this procedure was in marked con- 
trast to the results from the other methods. Lastly, comparison 
has been made of the frequency of the determination of splenic 
tumor in a given disease under the usual methods of palpation and 
by this plan. Osler® reports palpable spleen in 4 out of 23 cases 
(17.3 per cent) of acute catarrhal jaundice. Before applying the 
above described method of palpation, the figures for palpable spleen 
in this condition at the University Infirmary were 2 out of 13 cases 
(15.3 per cent). Since applying the method described, the spleen 
has been found enlarged in 19 out of 28 cases of catarrhal jaundice 
(67.8 per cent). 

Such startling comparative data led to an examination of the 


2 Osler and McCrae rhe Principles and Practice of Medicine, 1920, New York, 
554. 


| 
p. 


122 MIDDLETON: PALPATION OF THE SPLEEN 


probable points of mechanical advantage in the newer method. 
The most important factor in either method is apparently the 
amount of displacement effected. The thickness of the forearm of 
the patient obviously determines this factor in the newer method, 
while the height of the lift of the examiner is the deciding factor 
in the usual plan. In effect the lifting hand of the examiner is so 
placed as to create a lever of the second order through the involved 
ribs, while through the arm carried across the back the patient 
develops in its several points of application, first a lever of the second 
order and then approaching the vertebra, one of the third order. 
A point of practical importance must become apparent in the latter 
relation, namely, given a measured degree of displacement, the 
closer the same is placed to vertebral column the greater will be 
the forward movement of the ends of the affected ribs. The indi- 
vidual variations would be so great that no effort has been made to 
determine the actual displacement at several points along the 
involved ribs. However, in a series of 10 adult males, the average 
displacement at the left posterior axillary line was 2.1 cm. greater 
on lying on the flexed forearm than by the customary lift. The 
procedure was controlled by taking the average lift of three sepa- 
rate examiners. 

The second factor in importance in a comparison of the mechanics 
of the methods, is the force applied. In determining the force 
exerted by the lift of the posterior hand, all plans introducing a 
separate factor of displacement such as the arm cuff of the sphyg- 
momanometer or the spring grip were rejected as leading to error. 
Two methods were eventually pursued and the results were com- 
parable. First, the examiner stood on the platform scales and 
applying the usual force in his lift, the increase in weight on the 
beam was recorded. Then the reverse proposition was investigated. 
The examining table with the patient was placed on the platform 
scales and the decrease in weight on the lift of the examiner was 
noted. Using a series of adult subjects the average lift of 4 exami- 
ners was about 4 kg. At first thought this value seemed incon- 
siderable, and only a realization of the position in which the force 
is applied and the actual handling of a 4 kg. weight at arm’s length 
lent force to the accuracy of this determination. To study the 
force exerted at the point of application of the posteriorly placed 
arm, a section was cut from the table corresponding to the trans- 
verse position of the arm, and beneath this loose section a balance 
was constructed (Fig. 4). This balance was so arranged that a rigid 
post placed at A and resting firmly on the platform of the scales 
(Fig. 5) would transmit the weight from the “floating” section (c) 
of the table to the scales (0.1 kg. on the reading beam=1.66 kg. 
on the table balance).2 Observations showed for the individual a 


Acknowledgment is gratefully made to Mr. J. 8. Hipple for the construction of 
this device, 
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constant advantage in force applied through the flexed arm placed 
posteriorly over the figure determined for the lift; but extreme 
variations dependent particularly on weight and spinal conforma- 
tion made averages and groupings impossible. A significant obser- 
vation in this relation was made with reference to the influence 
of flexion of the thighs and legs on the readings. Invariably as 
would be expected from the practical results, the pressure exerted 
after flexion of the thighs on the abdomen and legs on thighs was 
considerably greater than with legs in extension. 

A third consideration, which unfortunately is incapable of cal- 
culation, is that of muscular resistance in the patient. Obviously 
the group in which greatest difficulty is encountered in palpation 
of the spleen, is the adult male. Furthermore, from experience 
it is this group in which the results from the new method of palpa- 
tion are most gratifying. Can a partial explanation for this fact 
lie in the relatively lessened muscular resistance to a greater dis- 
placement from passive pressure in the arm placed posteriorly as 
compared with the active force of a lifting hand? Obviously, the 
factors of displacement, force and resistance, as represented by the 
two methods, approach as weight, development and muscular tone 
decrease; so that in the poorly nourished and muscled adult and in 
the child the mechanical advantages of the newer method are 
effaced. 

Palpation of the liver and the kidneys are facilitated by this 
method. 

Summary. A new method for palpation of the spleen is described 
in which the posteriorly placed flexed forearm of the patient sup- 
plants the examiner’s hand in inducing anterior displacement of 
the lower ribs. This procedure apparently promises better results 
clinically and has certain obvious mechanical advantages over the 
usual palpatory methods. Since an optimum degree of anterior 
displacement of the tenth, eleventh and twelfth ribs would seem 
to determine the superiority of a given method, a padded, tapering 
roll or sand bag might be substituted for the arm in hospital prac- 
tice; but for general practice this refinement is unnecessary. 
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DISEASES OF THE SKIN. By Frank C. Know es, M.D., Professor 
of Dermatology, Jefferson Medical College. Second edition. 
Pp. 600; 200 illustrations and 14 plates. Philadelphia and New 
York: Lea & Febiger, 1923. 


Tue author has met and overcome the difficult in improving 
an already good book and yet keeping it down to 600 pages. His 
text must appeal to the general practitioner because it is so arranged 
that he can first secure leads to the diagnosis by means of two 
keys (one based on the type of lesion exhibited and the other on 
the body-part affected) which are provided in early chapters; 
thereafter the physician is enabled to diagnose between these 
different leads by referring to the individual diseases which are 
described in later chapters. Its systematic arrangement is emi- 
nently suited to the student, and the descriptions of therapeutic 
procedures, particularly such special ones as the electrical, carbon 
dioxide snow, etc., are almost unique in their conciseness, yet 
sufficient. W. 


ORTHOPAEDIC SuRGERY. By Royat Wuirman, M.D., M.R.C.S., 
F.A.C.S., Surgeon to the Hospital for Ruptured and Crippled, 
New York. Seventhedition. Pp. 960; 877 illustrations. Phila- 
delphia and New York: Lea & Febiger, 1923. 


Tuts volume lives up to the reputation of the author, and depicts 
the progress of the subject up to the publication of the book. To 
the general practitioner it is of great value in enabling him to read 
and correlate symptoms and assist in early prevention of deformi- 
ties and to give a well-formed opinion as to the prognosis of the 
condition under study. The more common conditions are thor- 
oughly discussed and the choice of methods of treatment is given 
consideration, but the author deals at greater length on those 
methods which, in his experience, have been the most successful. 
The last chapter of the book, comprising ninety-two pages, is 
devoted to collateral orthopaedic surgery, supplanting the chapter 
on military orthopaedics. In this chapter the author gives the best 
methods for the best possible results to prevent an increase in the 
number of disabled or deformed. B. 
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Tue Dietary oF HEALTH AND Disease. By Gerrrupe I. Tuomas, 
Instructor in Dietetics, University of Minnesota. Pp. 210; 7 
illustrations. Philadelphia and New York: Lea & Febiger, 1923. 


Tus is an excellent book to use as a text in teaching. The 
fundamentals of dietetics are presented in such a way as to make 
it comprehensible to students who have no background of organic 
chemistry. So many books on diets are just plain cookery or else 
necessitate a knowledge of organic chemistry. Particularly good is 
the use of the outline form and the tabulation of material. The 
important points are easily grasped in this way. The chapters on 
special diets are excellent. Many diet books are inadequate in 
this respect. The bibliography at the end of each chapter is very 
helpful to both student and teacher. W. 


Brercey’s MANvAL oF DeTeRMINATIVE BacrertoLocy. Arranged 
by a committee of the Society of American Bacteriologists, con- 
sisting of Davin H. Bercry, Chairman; Francis C. Harrison; 
Ropert BERNARD W. Hammer; FRANK W. Huntoon. 
Baltimore: Williams & Wilkins Co., 1923. 


Tue rapid progress in the science of bacteriology for the past 
twenty years or more has rendered previous classifications of 
bacteria somewhat unsatisfactory. This has been due partly to 
the discovery of new organisms and species and partly to the 
advance of cultural methods and study. Consequently morpho- 
logical classifications in themselves have become outgrown and 
no classification can now approximate completeness without a 
detailed inclusion of the cultural characters. This manual has 
accomplished this end by offering a detailed outline of morpho- 
logical and cultural descriptions and, as far as it is possible, the 
serological types of the various organism. In all, almost seven 
hundred organisms are described, and the descriptions readily lend 
themselves to the identification of unknown. Many new names 
and terms have been introduced, but they are distinct improve- 
ments, because once learned they include tell-tale features. For 
example, “bacillus” has always covered a multitude of organisms 
and, aside from stating an organism to be rod-shaped, was of 
little help. By this classification the bacilli have been subdivided 
and renamed, so that a “bacillus” is here an aérobic spore-bearing 
rod and a “clostridium” an anaérobic spore-bearing rod, ete. 
Perhaps the only criticism to be made is that it might have been 
of assistance to the student to have included in the index the old 
names, until at least the new names are better known. The com- 
mittee is to be congratulated on this stupendous work, first for 
supplying a great need and second for attributing to the cultural 
characters a prominent role to their classification. J. 


LAWSON: WAR BLINDNESS AT ST. DUNSTAN’S 127 


PRINCIPLES OF BacrertoLocy. By Artruur A. Ersenpera, A.B., 
M.D., Director of Laboratories, St. John’s Hospital, Cleveland. 
Second edition. Pp. 214; 40 illustrations. St. Louis: C. V. 
Mosby Company, 1923. 


TuouGcu not so stated in the title, this book was obviously 
intended for nurses and women technicians. Nevertheless, it 
would have been desirable to include more of the bacteriological 
advances that have been made since the appearance of the first 
edition in 1918. For instance, Noguchi’s work on yellow fever 
and rabies is not mentioned and both of these are included among 
diseases of unknown causation. Bull is not “now doing a most 
promising work on the serum treatment of gas bacillus infection,” 
and Park and Plotz are not generally recognized as the discoverers 
“of the organism causing the typhus fever.” As an example of 
method of presentation, eleven “diseases of unknown causation’’ 
are handled in three small pages. To the reviewer, at least, 
“Spallanagani”’ (p. 20) is anew and unknown scientist, and “‘geunao”’ 
(p. 22) a strange Greek root. It seems to be strange also to the 
author, as it later appears in the form “geneo” (p. 29). The 
change of the Greek word for red from “erythraios”’ to “erytheus”’ 
(p. 61) is another example of the carelessness typical of the booklet. 


k. 


War BLINDNEss aT St. Dunstan’s. By Str ArNotp Lawson, 
Senior Ophthalmic Lecturer on Ophthalmic Surgery, Middlesex, 
Hospital. First edition. Pp. 150. London: Henry Frowde, 
Hodder & Stoughton, 1922. 


Tue author briefly reviews the medical work among the war 
blind at St. Dunstan’s, from the latter part of 1914 until May of 
1920, during which period most of those blinded in the Great 
War, both as the result of wounds and disease, had come to this 
hospital. It contains an analytical record of the wounds and 
diseases, as a result of which 825 men lost their sight. Blindness 
as a result of traumatism was due either to through-and-through 
wounds of the head, fractures of the skull, either in the occipital 
region or other localities, and concussion injuries. A number of 
the most interesting cases are briefly reviewed. He calls attention 
to the rarity of sympathetic ophthalmia in the Great War. Only 
3 or 4 cases were seen at St. Dunstan’s. This experience of the 
author is in agreement with the observations of other ophthal- 
mologists dealing with the war wounded. The cases of blindness 
of non-traumatic origin amounted to the surprisingly large per- 
centage of 25. ‘This large proportion is explained by the author 
as due to the unusual physical and nervous strain, incident to 
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war activities. He is convinced that, as a result of the change in 
environment, many cases of blindness developed far earlier than 
would have been the case in ordinary civil life. The chapter on 
the reéducation of the blinded soldier is most interesting. Never 
in the history of the world had such a large group of blind been 
brought together as at St. Dunstan’s. The book is concluded 
with a chapter on the reéducation of the blind and contains many 
valuable suggestions relative to educational methods. After read- 
ing this chapter, one cannot help but agree with the author that 
blindness, far from being a “calamity, is but only an inconven- 
ience.”” B. 


PrysicaL Dracnosis. By Ricuarp C. Casor, M.D., Professor of 
Medicine in Harvard University, formerly Chief of the West 
Medical Service at the Massachusetts General Hospital. Eighth 
edition. Pp. 536; 285 illustrations. New York City: William 
Wood & Co., 1923. 


Tue eighth edition of the author’s work has been entirely reset 
and considerably enlarged. In the resetting he has taken the 
opportunity of completely revising the section on electrocardiog- 
raphy as well as adding a considerable increase in the amount of 
space devoted to roentgen-ray diagnosis of the chest and genito- 
urinary system. To the few who are unacquainted with the 
previous editions of the author’s work on physical diagnosis, we 
have no hesitation in recommending it most heartily. It is one 
of the most lucid, thorough and sensible books that we know of. 
There is a real pleasure, for example, in reading over the chapter 
on diseases of the lungs to find that the author does not suggest 
making a diagnosis of pulmonary tuberculosis on the basis of a 
few questionable physical signs, a habit which many so-called 
experts in tuberculosis attempt, but, on the contrary, the author 
demands very definite physical signs before making the diagnosis. 
There is only one real criticism of the book, and that is the illus- 
trations are decidedly hazy and lack the clear-cut appearance which 
enhances the value of any illustration. M. 


CHemistry (CoLormMetric Metuops). By J. 
Strong, M.D., Attending Physician, Los Angeles General Hos- 
pital. Pp. 75; 4 illustrations. New York: Paul B. Hoeber, 
Inc., 1923. 


‘Tuts rather unusual book is a compilation of methods of accom- 
plishing the various blood-chemical tests which are found of value 
in clinical work. In addition to this there is a short discussion 
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on the value of these tests, their indications and interpretation in 
disease. Oddly enough, the last portion of the book contains a 
full discussion of the dietary control of disturbances of metabolism, 
notably diabetes. The exact need for such a book is a question 
to the reviewer. The laboratory technicians may use it for refer- 
ence because of its brevity and clearness in detailing technic, but 
probably, as they have been taught from more complete reference 
books, they would be more likely to refer to such books. The 
average practitioner of medicine will not have the time or facilities 
to carry out the tests, but, be that as it may, the fact is assured 
that the compilation is simple, easy and direct, and will be of 
value to those into whose hands it may fall if they are making 
laboratory studies. M. 


EnpocrinE Diseases INcLUDING THEIR DIAGNOSIS AND TREAT- 
MENT. By Fata. ‘Translated and edited by Mitton 
K. Meyers, M.D., Neurologist to the Northern Liberties Hospi- 
tal, to the Lucien Moss Home, Jewish Hospital and to the 
Dispensary of the St. Agnes Hospital, Philadelphia. Third edi- 
tion. Pp. 669; 104 illustrations. Philadelphia: P. Blakiston’s 
Son & Co., 1923. 


Tue present edition of the author’s work on the endocrine 
system is a revised edition of his former work entitled The Ductless 
Glandular Diseases, and as such is an improvement over the previous 
edition. The author takes up first a general discussion of the 
glands of internal secretion and then considers in detail diseases 
of the thyroid, parathyroid, thymus, pituitary and suprarenal, 
sexual glands, pluriglandular diseases, diseases of the pancreas and 
their relation to diabetes mellitus, and the different forms of obesity. 
From this short description of the contents of the volume it may 
readily be seen that all the known glands of internal secretion are 
discussed, and without detailing the work, it may be added by the 
reviewer, ‘that the whole subject of endocrinology is considered 
most fully and most carefully. In looking over the book one is 
struck with the very sane method that the author deals with 
known facts of disease of the endocrine system and the most care- 
ful manner with which he dismisses from real consideration the 
tremendous amount of hypotheses and unproven facts with which 
the average book on endocrinology is filled. This book may be 
classified as one entirely safe to put in the hands of the thoughtful 
endocrinologist, but not the more visionary one. Mechanically the 
book is beautifully presented, and the work of the editor is entirely 
creditable on the whole, though more careful editorial supervision 
is decidedly indicated. There is a considerable amount of editorial 
addenda which would increase the value of the work, particularly 
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as it concerns chiefly reports of cases and studies in the United 
States, were it more critically selected and the worthless material 
deleted. Another minor criticism that might be made is that the 
references follow no one system and are at times so incomplete 
as to be valueless. M. 


GYNECOLOGY. By P. Graves, M.D., Professor of Gyne- 
cology at Harvard Medical School. Third edition. Pp. 936; 
534 illustrations. Philadelphia and London: W. B. Saunders 
Company, 1925. 


Wuen the present reviewer had the pleasure of reviewing the 
first edition of this work he termed it a master work and predicted 
that it would enjoy unusual popularity. It is gratifying therefore 
to see that prophecy fulfilled, as evidenced by the appearance of 
the third edition, which even surpasses the high standards which 
were set by the preceding editions. Needless to say, the author 
has brought the text up to date; in fact, by the inclusion in detail 
of Sampson’s recent work on “chocolate” cysts of the ovary, it is 
practically brought up to the minute. The radiation treatment of 
uterine cancer is fully discussed, the author definitely stating that 
the percentage of cancer of the cervix that he operates upon is con- 
stantly decreasing in favor of radiation. He also advises against 
operation after radiation of cervical cancers, reversing his opinion 
as expressed in preceding editions. Aside from a few more typo- 
graphical errors than should be expected, we feel justified in con- 
tinuing to refer to this book as a master work. B. 


Hearr Recorps, THerrR INTERPRETATION AND PREPARATION. 
S. Carvey Situ, M.S., M.D. Pp. 313; 128 illustrations. 
Philadelphia: F. A. Davis Company, 1923. 


THe major portion of the book deals with electrocardiography, 
the smaller portion being devoted to polyography. In respect to 
illustrations this work stands out among the other books on this 
subject which have recently appeared. The electrocardiograms, 
which are reproduced numerously, are as beautiful and technically 
perfect as the reviewer has yet seen. This feature, together with 
the fact that most of the abnormal electrocardiograms are accom- 
panied by normal tracings for purposes of comparison, and the 
clarity of the accompanying legends and text, renders the book 
an admirable one for the student or practitioner who desires to 
master the fundamentals of electrocardiography. A. 
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A Text-Book oF THERAPEUTICS. By A. A. SteveNs, A.M., M.D., 
Professor of Applied Therapeutics in the University of Penn- 
sylvania. Sixth edition. Pp. 793. Philadelphia and London: 
W. B. Saunders Company, 1923. 


Durinc the fourteen years which have elapsed since the appear- 
ance of the fifth edition of this well-known work many advances 
have been made in pharmacology and therapeutics. Of the newer 
drugs which have come into general use, twenty-five are referred in 
the present edition, among them being thyroxin, mercurochrome, 
thromboplastin and quinidine. The articles on standard drugs 
have been brought up-to-date and in many cases considerably 
lengthened. As in previous editions, so here the presentation of 
numerous prescriptions is a feature of the work. A. 


Tue EXAMINATION OF Patients. By Netus B. Foster, M.D., 
Associate Physician to the New York Hospital; Associate Pro- 
fessor of Medicine at Cornell University College of Medicine. 
Pp. 253; 67 illustrations. Philadelphia: W. B. Saunders Com- 
pany, 1925. 


Tue writer in his preface remarks that the book has been writ- 
ten in the belief it will help practitioners of medicine, believing, 
as he does, that entirely too much attention is being paid to the 
development of laboratory methods and that entirely too much 
reliance is being placed upon laboratory examinations by the 
average practitioner. For this reason he thinks it is necessary to 
recall the fact that diagnosis depends not only upon laboratory 
studies but, what is much more important, upon correct physical 
examination by the use of the sense of touch, of sight and of hear- 
ing. With this idea in mind, the author proceeds to sketch in a 
simple, almost elementary manner, the examination which is 
required for a thorough study of a patient. ‘The statements are 
clear, at times almost dogmatic; but this accentuated clearness 
and dogmatism adds much to the work, because the examinations 
are so very skilfully outlined by the author that the veritable 
tvro may receive thoroughly understandable information about 
going over a patient. One section the reviewer is particularly 
pleased with, namely, the section on neurological examination. 
This is a portion of examination which the average internist slurs 
over or, if he is on a hospital staff, is perfectly content to leave to 
the neurologist, whereas neurology is simply a branch of internal 
medicine and should be familiar to the internist at least the first 
principles. It might be added that the author is entirely too 
modest in his statement that the book will help practitioners of 
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medicine. It can truthfully be said that it will help to train prac- 
titioners of medicine, as it should be particularly valuable to the 
medical student when he is first starting to learn methods of 
examining and handling patients. M. 


Tue Tonsits, Fauctat, LIncuaL AND PHARYNGEAL, WITH SOME 
ACCOUNT OF THE PosTERIOR AND LATERAL PHARYNGEAL 
Noputes. By Harry A. Barnes, M.D., Instructor in Laryn- 
gology, Harvard Medical School; Laryngologist, Massachusetts 
Charitable Eye and Ear Infirmary; Laryngologist, Massachu- 
setts General Hospital. Second edition. Pp. 217; 45 illustra- 
tions. St. Louis: C. V. Mosby Company, 1923. 


WE are glad to notice another edition of the writer’s work on 
the tonsils. This book we believe to be as complete and reliable 
a treatise on the tonsillar tissues as any publication we know of. 
It covers not only the anatomy, physiology and disease of the 
tonsils, but goes into considerable detail of the various surgical 
procedures. In this edition, besides the bringing of the whole 
subject up-to-date, there has been added a chapter on radiation, 
and the chapter on focal infections has been practically rewritten. 


The embryology and anatomy of the tonsil and the pathology and 
bacteriology of its various diseases are really the outstanding 
features of this work, and it is the excellence of this part of the 
book that makes it a valuable addition to every specialist’s library. 


W. 


INTERNATIONAL CLINICS. 33d Series, Volume III. Pp. 312. Phila- 
delphia: J. B. Lippincott Company, 1923. 


Tuts number of International Clinics contains eleven articles on 
diagnosis and treatment of various disorders from allergic disease 
to disease of the nose and throat, and includes one on cancer, 
which is such a dangerous and revolutionary article that it should 
be deleted from a book which maintains the high characteristics 
of this publication. There are also six interesting contributions on 
pediatrics and half a dozen other clinics of the various phases of 
medicine and surgery. M. 
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Statistical Study of Tuberculosis Mortality.—Sewa ti (Am. Rev. 
Tuber., 1923, 7, 445) heads a committee representing the Denver 
Sanitarium Association. With a grant from the National Research 
Council he has made a study of the tuberculosis problem in the State 
of Colorado. This study was made primarily to determine the ratio 
of deaths from tuberculosis developed in Colorado and the whole 
number of deaths from tuberculosis in the State. During the period 
from 1908 to 1920 a total of 23,608 deaths from tuberculosis is recorded 
in Colorado. Deaths of patients with tuberculosis which developed 
outside the State numbered 17,080, whereas deaths of patients with 
tuberculosis which developed while the individual was in the State 
numbered 3484, while there were 3044 deaths in patients developed 
in places unknown. This makes a ratio of those developed outside 
and in the State of 83.1 to 16.9. Analyzing these statistics, the writer 
calls attention to the fact that more than 40 per cent of the deaths 
from tuberculosis occurring each year in Colorado are in individuals 
who have lived in the State less than a year and that 50 per cent of 
them occur within the first three months of residence. These data 
are of particular importance because of the fact that they show that 
many of the tuberculous individuals are sent from their homes in a 
most hopeless physical condition. Added to this is the factor that 
frequently they are without pecuniary resources, which makes it 
impossible for them to find the right kind of care. Furthermore, and 
what is most important, is the fact that an excessive proportion of the 
tuberculous male sex that come to Colorado die, due in part to over- 
exercise combined with worry in individuals who do not allow them- 
selves a period of rest for acclimatization. This study is very direct 
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and positive evidence of a fact which phthisographers of the West 
have long pointed out, the uselessness, indeed one might almost sa) 
the criminality, of transporting hopelessly advanced cases of tuber- 
culosis to the West in the belief that change of climate will be sufficient 
to bring about a cure. 


On Immunization against Cholera per Os.—Iollowing along the line 
of Besredka’s work on the production of local immunity of the intes- 
tinal mucosa by orally administered vaccines (typhoid and dysentery 
GLororr (Compt. rend. Soc. de biol., 1923, 89, 368) reports the same 
success with cholera in rabbits. His findings and conclusions may be 
briefly stated: (1) Rabbits sensitized by the ingestion of bile are 
susceptible to the contraction of cholera infection per se. (2) Rabbits 
which have ingested dead vibrios after a sensitization with bile acquire 
an immunity to the virulent organisms administered per os. (8 
Rabbits which have ingested the dead vibrios as above succumb to 
a subsequent intravenous inoculation with virulent vibrios. (4) This 
immunity may be observed on about the fifth day after taking the 
vaccine, and may still be present on the forty-fifth day. It seems 
to be established entirely without the aid of circulating antibodies and 
to be purely local in nature, only the intestinal mucosa being concerned. 


Splenectomy in Hemorrhagic Purpura.—Hrrzror (.1nn. Surg., 1923, 
78, 184) gives a description of a case of hemorrhagic purpura in a girl, 
aged eight years, in which an apparent cure was effected by splenec- 
tomy. The patient had been bleeding for thirty days, showing all the 
characteristic findings of hemorrhagic purpura. Hemorrhages ceased 
immediately following the operation, the bleeding-time returned to 
normal, the clot recovered its retractile property and the blood plate- 
lets increased from 40,000 to 600,000 per em. of blood within a few 


days. Several other similar cases, with successful operation, are 
quoted from the literature. 


A Clinical Method for the Estimation of Blood Fibrinogen.—The 
method described by LEENDERTz (Klin. Wehnschr., April, 1923, p. 746 
depends on the use of the Pulfrich refractometer for determining the 
refractive index of the blood plasma before clotting and of the serum 
obtained after clotting has taken place. The protein concentration of 
the plasma and serum are computed by formule and the difference 
taken as the concentration of fibrinogen in the plasma. Blood is 
drawn from the vein through a paraffined needle into a paraffin-coated 
centrifuge tube. The cells are centrifuged down and the plasma 
citrated to stabilize it. Next is found the optimum amount of a CaCl 
solution required for quickest clotting of the citrated plasma and the 
serum obtained from such clotting is placed in the refractometer for 
the determination of its refractive index. 


Chlorosis. —CampBELL (Guy's Hosp. Repts., 1923, 73, 247) discusses 
this disease largely from the statistical standpoint. He shows in the 
period from 1903 to 1918 that in a large number of British hospitals 
the incidence of chlorosis decreased steadily. This applies equally to 
in-patients and out-patients. The change cannot be attributed to 
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improved methods of diagnosis or to changes in the use of the word 
“chlorosis,” nor can we find any evidence that the war in any way 
caused the decline. A similar decrease exists in America and Sweden. 
Improved conditions of factory life and domestic circles are the main 
causes of this decrease, by giving opportunity for more exercise and 
fresh air. Although the diet factor may play some part apparently, it 
is not equally important. 
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The Operative Treatment of Vesical Diverticula.—Joty (Lancet, 
1923, 215, 445) says that excision of sac is the only rational treatment 
of vesical diverticula. If the case is complicated by prostatic or 
urethral obstruction both conditions should be treated at the same 
sitting. A preliminary cystotomy does more harm than good. The 
presence of a calculus either in the bladder or in the sac is an indication 
for excision of the diverticulum. As a rule the ureter lies in close 
relationship with the neck of the sac, and must be guarded from injury 
during operation. The contents of the diverticulum cannot always 
be evacuated by catheterization. The urine left behind after cathe- 
terization, often a considerable amount, is termed concealed residual 
urine by the author. The presence of concealed residual urine vitiates 
all tests of the renal efficiency, which are carried out on bladder urine. 
The presence of a diverticulum is best diagnosed by means of a cysto- 
scope, and its size and position ascertained by means of cystograms. 


Diagnosis and Surgical Treatment of Malignant Tumors of the 
Kidney. STEVENS (Jour. Urol., 1923, 10, 121 Says that SO per cent of 
the malignant tumors of the kidney are hypernephromata. Repeated 
hemorrhages, pain and a palpable tumor which increases rapidly in 
size are suggestive of this type of growth. In hypernephromata a 
narrowing of the pelvis is usually found. Varicocele due to blocking 
of the renal vein and edema of the lower extremities due to obstruction 
of the ascending vena cava are sometimes seen with hypernephromata. 
There are often long intervals between attacks of bleeding. Cachexia 
appears late. Carcinoma occurs in 2 per cent of renal malignant 
tumors. Palpable tumors occur in only one-fifth of the cases because 
metastases usually occur before the tumor attains such size. Deformity 
of the renal pelvis is seldom absent, and was observed in almost every 
reported case in which pyelography was used. Hematuria is less than 
that noted in papillomata and hypernephromata. Cachexia appears 
arly. 
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A Fundamental Factor in the Recurrence of Inguinal Hernia. — 
SeevIG and CuHoukeE (Arch. Surg., 1923, 7, 553) say that the modern 
operation for herniorrhaphy dates from 1889 and 1890, when Halstead 
and Bassini published their studies. The fundamental principles 
underlying the permanent operative cure of hernia are: High ligation 
of the sac, adequate reinforcement of the defective abdominal wall, 
and primary wound healing. Despite these simple measures, the per- 
centage of postoperative recurrences is far from encouraging. Unfor- 
tunately, there exists a disconcerting divergence of opinion regarding 
the frequency of recurrence varying from 0.8 to 12 per cent. Normal 
muscle will not unite firmly with fascia or ligament. It is therefore a 
useless procedure to suture the abdominal muscles to Poupart’s liga- 
ment in the hope of buttressing a weak or ruptured abdominal wall. 
Fascia, however, unites well with fascia and the weak abdominal wall 
should be strengthened by use of one of the methods of securing fascia 
to fascia approximation. 


Acute Perforation of Duodenal Ulcer.—SHawan and VaLe (Ann. 
Surg., 1923, 78, 342) states that perforation of the duodenum, whether 
simple or as a sequence to chronic ulcer is a condition uniformly sus- 
ceptible to cure by immediately instituted surgical means. Two types 
of duodenal ulcer may perforate—the large, calloused, chronic variety, 
and the small soft, recent type. A positive history of previous ulcer 
will aid in diagnosticating the former, while the findings of acute 
rupture are usually, but not always, the inaugurating symptoms in the 
latter. The early symptoms of rupture are fairly uniform, and are the 
typical findings in upper intra-abdominal hollow viscus perforation. 
However, pain, rigidity and restlessness may occasionally be inter- 
mittent, rather than constant; soft ulcers exhibiting more frequently 
the intermittent factor than do hard ulcers. History alone may indi- 
cate the perforating organ or may be of doubtful nature. Immediate 
closure of the perforation is the prime essential in the surgical treat- 
ment. The desirability of additional procedures depends on the local 
findings, and on the general condition of the patient at the time. Exci- 
sion of the ulcer, modified pyloroplasty, gastro-enterostomy, and their 
combination, each has its indication. More extensive surgery is rarely 
advisable. 


Traumatic Intestinal Rupture.—Grant (Lancet, 1923, 205, 640) 
says that intestinal rupture without penetration of the abdominal wall 
sometimes referred to as a subcutaneous rupture is not an accident of 
common occurrence. The majority of ruptures clearly occur in the 
small intestine and the comparative immunity of the stomach, duo- 
denum and colon is striking. Regarding rupture of the small intestine, 
the jejunum was more commonly injured than the ileum, and of the 
74 jejunal lesions, 7 were found within 18 inches of the duodeno-jejunal 
junction, an occurrence which cannot be explained by chance. It is 
certainly very suggestive that it is the second or third loop of the 
jejunum which is commonly injured at the point at which it crosses the 
vertebral column. The complication of injury to the mesentery is found, 
according to Moynihan, in 10 per cent of cases. In most cases it does 
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not appear to influence the prognosis except when the mesentery is 
torn from the bowel along its line of attachment. This condition called 
mesenteric disinsertion has the immediate consequence of hemorrhage 
and the remote consequence of gangrene. The mortality in this series 
was enormous, 78 per cent, and there can be little doubt that early 
exploration of the abdomen would reduce this to a considerable extent. 
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Concerning Sulfoxylsalvarsan.—GaALrewsky (Deutsch. med. Wehnschr., 
1923, 22, 712) tried out a preparation of sulfoxylsalvarsan. He used 
this preparation for the treatment of syphilis in a series of 500 patients, 
to whom he gave 4000 injections. He claims that although the 
reaction is very much slower than with ordinary salvarsan and the 
lesions respond more slowly, it is excreted much more slowly and 
therefore has a more desirable effect. He claims that the cure is 
more permanent with this solution than with straight salvarsan and 
that reactions are very uncommon. He starts with 2 ce of a 10 per 
cent solution or 4 cc of a 5 per cent solution and increases it to as 
high as 6 cc of a 10 per cent solution. Four to 10 injections are given, 
depending on the severity of the case, at eight-day intervals. In late 
syphilis where large doses are given the interval between injections 
should be ten to twelve days because of its slow excretion. 


Treatment of Hay Fever with Optochin Hydrochloride.—Hatke 
(Deutsch. med. Wehnschr., 1923, 22, 711) uses optochin hydrochloride 
for the treatment of hay fever both prophylactically and during the 
attack if necessary. The preparation he uses is: Optochin HCI (not 
basic), 0.25; glycerin pur., 2; aqua dest., 25. The treatment is started 
about one month before the attack is expected and is given two or 
three times a week. The nasal mucosa is first anesthetized with 
cocaine and then the solution is applied locally. 


The Role of Anoxemia in the Causation of Tetany during Hyper- 
pnea.—For the study of the role of anoxemia in tetany of hyperpnea 
two methods were employed by Grant (Am. Jour. Physiol., 1923, 
66, 274). The first was the determination of the oxygen consump- 
tion of the entire body, as shown by an analysis of the respiratory 
exchange, and the second was the determination of the utilization of 
the oxygen from the blood, as indicated by venous oxygen unsatura- 
tion. During the alkalosis and tetany of hyperpnea there is a greater 
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consumption of oxygen by the entire body (as determined by a study 
of the respiratory exchange) than in a similar hyperpnea unaccom- 
panied by alkalosis and tetany. The oxygen unsaturation of the 
venous blood from the arm was greater during hyperpnea with tetany 
than with hyperpnea alone. Hyperpnea with alkalosis and tetany 
was accompanied by an increase in the oxygen saturation of the arterial 
blood. Inhalations of pure oxygen had no effect on the development 
of symptoms of tetany during hyperpnea, and hyperpnea with a 
mixture of equal parts of oxygen and air resulted in tetany in the 
same manner as though air alone had been used. The author is 
therefore forced to conclude that anoxemia plays no part in the causa- 
tion of tetany during hyperpnea and that the lowering of the carbon- 
dioxide content of the blood under these conditions is not sufficient 
to cause a tissue asphyxia. 


The Treatment of Chronic Malaria. — The method of treating 
chronic malaria advocated by Dixson (Brit. Med. Jour., June, 1923, 
p. 1087) is the more or less continuous coincident administration of 
an aperient with the quinine. A small dose of calomel (1 grain) is 
given at once and repeated in an hour or so; this single dose is admin- 
istered each night at bedtime. This is followed next morning by a 
saline aperient. This continuous administration of calomel in doses 
too small to cause mercurialism is, in his opinion, essentially important. 
The quinine is given in 3- or 4-grain doses in the form of the hydro- 
chloride, and is administered an hour before meals and at bedtime 
to ensure rapid absorption. This treatment is continued for two 
months. Dixson says that by this method he has never failed to 
rapidly relieve urgent symptoms; there is generally no attack or only 
a slight one during the first week of treatment and none afterward. 
The few cases followed for a year or more after treatment have been 
free from attacks, although he does not claim these cases as cured. 
The advantages of the method are that it is not unplea ant, is simple 
and easily carried out, the result is produced more rapidly than by 
ordinary routine and there is no risk of permanent disorders of the 
nerves due to quinine. 
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Puncture of the Cisterna Magna.—Ayer (Jour. Am. Med. Assn., 
1923, 81, 358) feels that cistern puncture, when carefully performed, 
has proved safe in a great many instances. Repeated punctures for 
the introduction of serum may be safely made. Indications for cistern 
puncture in the order of importance, are: In the treatment of meningo- 
coccic meningitis block; in the serum treatment of cerebral syphilis; 
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in the early diagnosis of compression of the spinal cord; for obtaining 
cerebrospinal fluid for examination when elsewhere impossible or 
inadvisable; as one point of entrance to the suburachnoid space for 
the purpose of irrigation. The tapping of the cistern in infants differs 
from that in the adult. It is best to start at the base of the neck and 
direct the needle upward and slightly forward, inserting it gradually 
until the occipital bone is reached, and then working it forward grad- 
ually until it slips into the foramen magnum. While the depth at 
which the cistern is reached must vary with the individual, it has been 
found to be less variable than in lumbar puncture. In adults the dis- 
tance from the skin is seldom less than 4 em., and usually less than 
5 em. Rarely is the distance greater than 6.5 cm. In any condition 
in which the cisterna magna is likely to be obliterated either by pressure 
or by adhesions, or in which the cistern may be displaced, the procedure 
must be considered as contraindicated. In that such conditions would 
usually lead to early increase of intracranial pressure, the most reliable 
guide would be choked disk. In the presence of papilledema or choked 
disk, cistern puncture should not be undertaken. Without a knowledge 
of the anatomy of the subarachnoid spaces and an appreciation of the 
physiology of the cerebrospinal fluid, and without previous experience 
on the cadaver, cistern puncture should not be undertaken. 


Tuberculous Osteoarthritis in Infants.— Broca (Nourrisson, 1923, 11, 
81) did not find tuberculous osteoarthritis frequently before the age 
of six to eight months. Diagnosis of the resulting pseudoparalysis is 


easy when located in articulations accessible to palpation. The child 
does not move the limb, and cries if it is lifted; local pressure will show 
that the tender point is close to the epiphysis. With signs of rachitis 
in a child fed from the bottle with over-sterilized milk, specific treatment 
for scurvy should be tried, even if the gums are normal. If the pain is 
located in the upper femur or in the spine, diagnosis is more difficult, 
but restricted movements of the hip, and curving of the spine suggest 
a tuberculosis lesion. The roentgenograms of two children of this 
series showed an opaque line, probably from extravasated blood, at the 
junction of the shaft, of the femur and the epiphyseal cartilage. This 
was accepted as differentiating scurvy from rachitis. The author 
always suspects scurvy with pain in the limbs. He has seen children 
near to death, cured in a few days by lemon juice, after several physi- 
cians had given the diagnosis of Pott’s disease. The spine was stiff 
and curved, but the pain was manifested only when the limbs were 
touched. He believes that Pott’s disease is rare in infants, and that it is 
frequently confused with rachitic curvature of the spine. When the 
seated child stoops with a general curve of the back which quickly dis- 
appears when placed prone, and lordosis appears in the dorso-lumbar 
region when the feet are raised Pott’s disease may, as a rule, be excluded. 
One infant of sixteen months showed dorso-lumbar kyphosis when 
sitting on its mother’s lap, but when placed on its abdomen a slight 
hump persisted at the lower dorsal vertebrae. The prognosis is unfavor- 
able as in all surgical tuberculosis in infancy. Laxity of joints and 
muscular weakness in infants with rickets facilitates sprains which 
are frequently misinterpreted in the hip joint although they may be 
easily diagnosed in superficial joints. In the presence of suppuration 
death always follows. 
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Biological Food Tests : Vitamine A in Skimmed Milk.—MorGan (Am. 
Jour. Physiol., 1923, 64, 538) shows that although dried skim milk, 
and presumably fresh skim milk as well, is not altogether lacking in 
vitamine A, it is impossible to obtain normal growth over a prolonged 
period by the use of this substance alone. An immediate and striking 
improvement was noted in most of the animals given the skim milk 
after decline from vitamine-A deficiency. This was followed at vary- 
ing intervals by an equally rapid decline, ending in death if the treat- 
ment was continued. Successful growth on a diet containing both 
the skim milk and small amounts of butter fat indicated that the 
eventual failure on the skim-milk diet was probably not due to the 
presence of toxic or inhibiting substances in the skimmed milk. Quan- 
tities as large as 5 gm. of the dried skim milk were found to be less 
effective than 0.25 gm. of butter fat of the same origin. The propor- 
tion of vitamine A in dried skim milk and butter fat would appear 
to be less than 1 to 20, in fresh skim milk and butter fat less than | to 
100 and average whole milk should be more than eight times as valu- 
able as a source of vitamine A than the skim milk from it. 

Intracutaneous Reactions in Pertussis.—Hu.i and Nauss (Jour. 
Am. Med. Assn., 1923, 80, 1840) used nine different preparations and 
made 341 intracutaneous injections. This work was done at an insti- 
tution housing about 2000 patients, at which an epidemic of whooping- 
cough was at the time developing. The ages of the children tested 
were from eight to twelve years. Preparation A consisted of freshly 
grown strains of pertussis bacilli containing both of Krumweide’s sero- 
logical types. The preparation was killed by heat at 60° C. for one 
hour and preserved with 0.1 per cent tricresol. The dosage was 0.5 
minim. Preparation B was likewise a freshly prepared product, being 
but three weeks old. It contained seven strains of pertussis bacilli, 
killed by heating at 53° C. for thirty minutes, and preserved with 
0.5 per cent tricresol. The strength was 2,000,000,000 organisms per 
1 cc and the dosage was 1 minim. With these two preparations in 
most instances the reactions were strongest at the end of five hours, 
decreasing slightly in twenty-four hours and rapidly disappearing in 
forty-eight hours. There was no uniformity of results. Nearly all 
the children showed positive reactions, but some of the whooping- 
cough cases were negative. Preparation C consisted of freshly grown 
pertussis bacilli killed by the use of chemicals, no heat being employed. 
The dosage was | minim, containing 3,000,000,000 organisms per 1 cc. 
As a control, Preparation D was obtained from the same manufac- 
turers, consisting of influenza bacilli prepared after the same manner. 
As a rule the C pertussis material gave a distinct reaction in five hours, 
continuing for twenty-four hours, but much lessened in forty-eight 
hours. The D influenzal material gave its strongest reaction in five 
hours, disappearing in most instances in twenty-four hours. It was 
noted that only one individual was negative with the D material. Two 
more preparations were used, consisting of vaccines that had been 
killed by heat and allowed to stand for a considerable period and 
autolyze. The first preparation, E, consisted of a single strain, the 
pertussis bacillus killed by heating for one hour at 60° C. and pre- 
served with 0.1 per cent tricresol. It was more than a year old when 
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used. The second, F, contained five strains of pertussis bacilli killed 
by heating at 54° C. for thirty minutes and preserved with 0.4 per 
cent tricresol. It was three years’ old when used. With these prepa- 
rations all of the bronchitis cases were negative. In order to deter- 
mine what factor in pertussis vaccine was responsible for the skin 
reaction, some of preparation F was heated at 100° C. for thirty- 
five minutes to make preparation G. The results indicated that no 
thermolabile material in the product was found so far as the skin 
reaction was concerned. Some of the original material was then 
centrifugated at high speed to clear it of organisms, and the super- 
natant fluid, which was in reality an autolysate of pertussis bacilli, 
was injected as preparation H. The results were the same as with 
the inactivated whole vaccine G. Some of this autolysate was then 
inactivated by heating at 100° C. for twenty minutes and centrifu- 
gated at high speed to throw down any precipitate. This made prepa- 
ration I. Of the few patients who received this vaccine all reacted. 
It seems apparent that whatever substance in the vaccine is responsible 
for the skin reaction it was in solution and was not destroyed by heat. 
As a result of these investigations the authors do not feel that prepa- 
ration of pertussis bacilli can be used intracutaneously to diagnose 
whooping-cough. 


Studies on the Therapeutic Application of Bacillus Acidophilus 
Milk.—Cuepiin, FutMerR and Barney (Jour. Am. Med. Assn., 1923, 
80, 1896) feel confident that viable cultures of B. acidophilus, when 
ingested in sufficient amounts, can be successfully implanted in the 
human intestine, and that the resultant intestinal flora can be main- 
tained as long as the administration of the culture continues. As far 
as is now known B. acidophilus does not elaborate toxic or other 
injurious by-products. Its therapeutic virtue is embodied not only in 
its ability to suppress B. coli but also to its inhibiting influence on 
other toxigenic intestinal microédrganisms. B. acidophilus milk therapy 
possesses distinct merits in the treatment of chronic constipation and 
mucous colitis. Its beneficial effects in simplifying the complex fecal 
flora are manifested in two well-defined ways. In the constipaticn 
group the physical characteristics of the feces are noticeably changed, 
becoming yellowish, soft and comparatively odorless, quite resembling 
the infantile type of stool, and accompanied by the elimination of 
pain at straining at stool. In the diarrhea and mucous colitis group 
there is a gradual formation of the fecal material, finally resulting in 
soft, light and partially formed stools with a complete disappearance 
of the mucus. There is marked improvement in the clinical picture 
by the relieving of the toxic symptoms. The accumulated evidence 
and clinical belief that the absorbed by-products of intestinal putre- 
faction are harmful strengthens the investigators’ belief that the theory 
of autointoxication deserves more consideration than has heretofore 
been given it. B. acidophilus milk apparently reduces the complex 
intestinal flora and greatly reduces the elaboration of toxic by-products. 
In their experience the authors have not encountered a case of chronic 
constipation of no matter how long duration that did not respond 
to this treatment. Immediate results should not always be expected. 
In some cases in their series weeks were necessary before the improve- 
ment began. 
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Provocation of the Wassermann Reaction in the Spinal Fluid. 
Crstan, Riser and Bonnoure (nn. de dermat. et de syph., 1923, 4, 
145) report the successful and repeated provocation of the Wasser- 
mann reaction and the colloidal-benzoin reaction in the spinal fluid 
by the intravenous administration of small doses of arsphenamine in 
patients with old neurosyphilis. Provocation of syphilitic reactions 
did not occur in any cases of non-syphilitic disease of the nervous 
system, although from one to five injections of 0.3 to 0.45 gm. neo- 
arsphenamine were used in the effort to obtain false provocative 
effects. No effect upon the albumin content or the lymphocyte count 
of most of the reactivated fluids was observed. In those patients 
who had entirely normal spinal fluids, but positive blood Wassermann 
reactions, no provocative effect on the spinal fluid was observed. 
The provocative effect may be delayed as late as ten days and is 
practically confined to those patients who have shown evidence of 
involvement of the nervous system in the past. It is estimated that 


at least 50 per cent of old cases of neurosyphilis will show these pro- 
vocative reactions in the spinal fluid. Occasional increase in the 
lymphocyte count may be observed as part of the provocative effect. 


Biological Reactions of Arsphenamine.—An important series of 
reports on the biological reactions of the arsphenamines includes the 
following: and DovG tas (Arch. Dermat. and Syph., 1923, 7, 
573), Otrver and ([bid., 1923, 7, 778), OLiver, YAMADA 
and Koxos (Tbid., 1928, 7, 1) and Ottver, DovG Las and ([bid., 
1923, 8, 359). In this series of studies the authors find that arsphena- 
mine has little if any action as an antithrombin in the production of 
incoagulability of the blood observed in fatal doses. The action is 
believed to be on the fibrinogen element of the coagulation complex, 
the fibrinogen and other globulins being rendered incoagulable to 
heat or thrombin. While the action is similar to that of an alkali, 
the action of an alkaline solution alone will not explain all the results 
obtained in the authors’ experiments. The proteins involved are in 
no sense destroyed, for they can be precipitated by carbon dioxide 
along with the arsphenamine. In further studies it was found that 
the plasma protein, especially the globulins, form compounds with 
arsphenamine, both in vitro and in vivo. When arsphenamine is 
administered in vivo this union of the drug with the globulins protects 
the red cells from agglutination unless excessive doses are given, in 
which case reaction and death may occur from agglutination. The 
arsphenamine content of the various globulin-arsphenamine com- 
pounds varies with the hydrogen-ion concentration. Within certain 
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limits of H-ion concentration only traces of inorganic arsenic, such as 
sodium arsenate, are found. Other hydrophylic colloids in addition 
to the globulins, such as egg albumen and gum arabic, react in a similar 
way with arsphenamine. In the next series of studies the authors 
make practical application of this last-mentioned observation and 
found that the combination of arsphenamine with hydrophil colloids 
before injection decreased the toxicity of the injected drug, this 
being essentially an augmentation of the physiological protection 
against toxic action. Gelatin was found to be especially effective in 
this respect. The effect of the combination of arsphenamine with 
gelatin is to remove the physical toxicity of arsphenamine, no agglu- 
tination of red cells occurring. The chemical toxicity is reduced to 
three-fifths and the circulatory disturbances produced by its admin- 
istration are markedly lessened. The series of studies is completed 
by observations in the therapeutic efficiency of gelatin arsphenamine 
and a comparison with the disodium arsphenamine which is usually 
administered. The authors find that gelatin arsphenamine, while 
somewhat less trypanocidal in vitro than disodium arsphenamine, is 
retained in the animal at a higher concentration for a longer period 
than is disodium arsphenamine, and is as effective as disodium 
arsphenamine in the treatment of experimental trypanosomiasis and 
rabbit syphilis. Under certain conditions it is more effective. Thera- 
peutic indexes established on the basis of the late or chemical toxicity 
of the two preparations favor gelatin arsphenamine. The immediate 
toxic effects of disodium arsphenamine may be avoided under experi- 
mental conditions by the use of gelatin arsphenamine without any 
sacrifice of therapeutic efficiency. 


Granuloma Inguinale.—Gace (Arch. Dermat. and Syph., 1923, 7, 
303) summarizes the literature and reports cases of the much discussed 
entity of inguinal granuloma. He believes the causative organism to 
be the Donovan body found as an inclusion in the leukocytes. His 
directions for obtaining a satisfactory smear emphasize the value of 
squeezing lymph from a piece of tissue clipped from the active edge 
to avoid the dilution of the specimen by blood, as in smears from the 
secretion. Scrapings from the cleaned and dried ulcer base are also 
valuable. Wright’s stain is satisfactory. Not every cell inclusion in 
an endothelial phagocyte is to be regarded as a Donovan body. The 
pathological process is that of a sclerosing granuloma. In treatment 
the author commends a 1 per cent solution of tartar emetic in distilled 
water, which can be sterilized by boiling, without the necessity of 
filtration through a Berkefeld filter. The initial dose is 2 ce diluted 
with 8 cc of distilled water and given intravenously, the injections 
being repeated every other day with 1 cc more of the tartar emetic 
solution. As high as 20 cc has been given by some authors. Brackish 
taste, dizziness, nausea and pains in the bones have been noted as 
complications, and in elderly patients care must be taken to watch 
for renal irritation. In patients with concomitant syphilis treatment 
for this disease may be of benefit, but in others it has little or no value. 
Surgery is given qualified commendation, especially cautery excision, 
provided the ulcer is accessible and can be completely removed with 
a wide margin. Relapse will occur if treatment is not continued for 
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several months after the lesions heal, and the patients should be kept 
under observation for at least a year. Improvement usually sets in 
promptly, and by the fifth injection most cases are healed. Local 
applications, unless of tartar emetic solution, are of little avail. Every 
genital ulceration with negative inguinal glands should be searched 
for evidence of granuloma inguinale. The disease is endemic in 
Louisiana and other southern states. 

Wassermann Reaction in Leprosy.—Utilizing the large material of 
the National Leprosarium, Ko_tmer and Denney (Arch. Dermat. and 
Syph., 1923, 8, 63) have tested the well-known conception of the 
production of false positive blood Wassermann reactions in leprosy 
against the results obtained by the use of the Kolmer technic. In a 
series of 159 cases of leprosy of various types 17 per cent of positive 
blood Wassermann reactions were obtained, but all of the Wassermann 
positive cases were said to present evidence of syphilis. With an old 
technic apparent false positives were obtained in an additional 7.2 
per cent. The new Kolmer test, therefore, does not appear to yield 
false positive tests in leprosy. False positives seem to be especially 
the result of the use of alcoholic antigens saturated with cholesterol. 
Lepers presenting a positive Wassermann test with the Kolmer technic 
should therefore be treated for syphilis. YaGue and Koumer (Arch. 
Dermat. and Syph., 1923, 8, 183) examined the serums of 28 lepers 
and came to the conclusion that the Kahn precipitation test likewise 
does not yield false positive results in non-syphilitic lepers. 

Studies on Etiology of Pemphigus.—Kserson (Arch. Dermat. and 
Syph., 1923, 8, 204) reports the isolation from the blood of 7 patients 
with chronic pemphigus, 2 of the malignant type, of a strictly anaérobic, 
toxin-producing coccoid organism. Cross-agglutination was obtained, 
but the experiments in the reproduction of the disease in animals are 
not regarded as conclusive as yet. 


Experimental Aspects of Iodide and Bromide Exanthems.—WILE 
(Arch. Dermat. and Syph., 1923, 8, 410) discusses observations on the 
treatment of patients suffering with the mental symptoms and cutane- 
ous lesions of bromism. He finds that the intravenous administration 
of decinormal salt solution in doses of 100 to 200 ec every two or three 
days has a marked beneficial effect on both. His first case was, how- 
ever, thrown into a species of shock by the first injection. Bromine 
could not be demonstrated in the urine in any of the cases until after 
the first injection of salt solution. 


Absorption of Gray Oil.—Lrvy-Binc, and AvCLAIR 
(Ann. d. mal. ven., December, 1922, p. 887) find by roentgenographic 
examination of the sites of intramuscular injections of gray oil and 
of various bismuth salts that the mercury in gray oil is absorbed with 
extreme slowness, but that bismuth disappears comparatively rapidly 
from the tissues, and for that reason is the preferable medicament of 
the two in the treatment of syphilis. It will be recalled that Cole, 
of Clevelaud, demonstrated the extreme slowness of the absorption 
of gray oil by the same method. 
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Blood Sugar during Pregnancy.— Row .ry (Am. Jour. Obst., 1923, 5, 
23) has studied 53 patients during pregnancy to determine the condition 
of the blood as regards the presence of sugar. The child was also studied 
so far as possible in these cases. It was found that the average range 
for blood sugar concentration for normal pregnant women is 0.09 per 
cent to 0.11 per cent, which was the same as that found in the non- 
pregnant. In other words the average pregnant woman in good health 
has the same blood sugar concentration as has the non-pregnant patient. 
In the 53 cases studied the average of blood sugar was 0.11 per cent. 
In 32 cases fetal blood was taken from the umbilical cord immediately 
after delivery, and the blood sugar content was studied. This was 
found to be 0.09 per cent. On the second day after the birth of the 
child in 22 women the blood sugar concentration was 0.14 per cent. 
The interchange of glucose through the placenta undoubtedly depends 
on the higher concentration of blood sugar in the mother. It has been 
thought that the muscular exertion of labor had something to do with 
hyperglycemia found after labor, but the writer believes that such is 
not the case. Anesthesia with ether is a contributing but not a deter- 
mining factor in producing a rise in the sugar concentration of the blood 
in the umbilical cord. Asphyxia produces a more marked rise than 
does anesthesia with ether. So far as postpartum hyperglycemia is 
concerned, involution of the uterus is not a primary factor; but on the 
other hand it is probably true that the general physiological changes 
associated with the uterus have a considerable influence in producing 
postpartum hyperglycemia. It has long been recognized that there are 
certain types of toxemia in which there is an increase in the blood sugar 
concentration. 


Sugar in the Urine during Pregnancy.—Wetwz and Van Nest (Am. 
Jour. Obst., 1923, 5, 33) have studied the question of sugar in the 
urine of pregnant women to determine a reliable test, and also to use 
this test in the diagnosis of early pregnancy. The method employed 
was to have the patient report to the clinic in the morning without 
breakfast, the urine taken by catheter, and if normal, the test continued 
and a specimen of blood taken for blood chemistry; then 150 grams 
of glucose dissolved in 500 cc of tea was given, and the patient was 
required to keep the prone position for forty-five minutes; this to avoid 
vomiting. The urine was taken by catheter forty-five minutes after 
the sugar was administered and the urine was examined for sugar. It 
was again taken at one hour and at one and a half hour periods and 
examined. Immediately after finding sugar in the urine another blood 
specimen was taken and blood sugar was estimated. The blood for the 
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second sugar test is usually taken between the one hour and the one 
and a half hour periods. From this study the writers believe that a 
spontaneous artificially induced renal glycosuria with a blood sugar 
estimation below 0.19 per cent in the first twelve weeks after conception 
is a valuable aid in the diagnosis of early pregnancy. In the cases which 
they studied the test was correct in more than 95 per cent. 


Blood Studies in Normal Pregnancy.— Dress and Briaas 
Jour. Obst., 1923, 5, 67) review to a considerable extent the studies 
of blood in normal pregnancy. They add to this review tables giving 
the age of the patient, whether primipara or multipara, period of gesta- 
tion and the presence or absence of albumin and sugar in the urine. 
The blood-pressure is also charted and then the non-protein nitrogen, 
urea, uric acid, creatinine, sugar, sodium, potassium, calcium, magne- 
sium, phosphorus and sodium chloride of the blood. The results of the 
study of the blood with special reference to the inorganic constituents 
shows a great constancy of all the elements in normal pregnancy, regard- 
less of the period of gestation. To this, however, there is one important 
exception, that during the last weeks of pregnancy the quantity of 
calcium is slightly decreased. This arises from the demands made by 
the fetus and also the establishment of lactation. The table is an 
interesting and valuable one, and the paper concisely stated is excellent 
for reference. 


The Bacteriology of Fatal Infection Following Abortion. — This fa- 
miliar subject receives a contribution from Moopy (Am. Jour. Obst., 
January, 1923, p. 78). Twenty-eight cases were studied. Cultures of 
the blood were taken from the heart, peritoneal, pleural, pericardial 
and cerebrospinal fluids, the pulp of the spleen and the contents of the 
uterus. In addition stained direct smears were also made. Other 
methods of inoculation of culture material were employed. It is inter- 
esting to note that cultures during life were made from the blood of 
5 of these patients. In only 1 were any organisms found. These 
were beta-streptococci, and in this case there was septic endocarditis. 
Reviewing the results obtained, it is found that in 24 of the 28 cases 
some one organism appeared in several of the fluids from the body. 
The prevailing organism was the beta-streptococcus which is hemolytic. 
The results produced were peritonitis or thrombophlebitis. These 
processes were in varying locations, different degrees and different 
sequences. These two results were rarely combined, but a difference 
in the bacteriology to correspond to the two types of alterations could 
not be definitely established. In 13 of the 28 patients it was admitted 
that the pregnancy had been interrupted artificially and purposely. 
There were various lesions in these cases but as a rule the various forms 
of bacteria were abundantly present. Two patients stated that no 
interference had been practised, but they had taken pills and used 
douches. Both had been ill about three weeks with cramps, chills and 
fever. They had gangrenous endometritis and other septic lesions. 
The beta-streptococci were found in these cases. Another patient had 
been attended by a midwife and doctor, but developed chills, fever, 
sweats and swelling of the left leg with beginning gangrene. After 
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death an abscess was found in the wall of the uterus with thrombosis 
of the pelvic veins. Staphylococci and B. coli communis were found 
in the blood and the heart and inferior vena cava; there were no organ- 
isms in the peritoneal fluid. In these cases the hemolytic streptococcus 
was more often present than any other organisms, but B. coli and 
staphylococci were often found. Apparently some outside influence, 
such as the use of instruments, douches or other agents, is necessary to 
produce a generalized infection. 


Metabolism Readings in Eighty-four Pregnant Cases.—CorNELL 
(Surg., Gynec. and Obst., 1923, 36, 53) made metabolism readings in 84 
pregnant cases and found the metabolic rate increased. It was impos- 
sible to find an average, as there is wide variation, and many factors 
tend to make these results unreliable. One is the unstable mental and 
nervous condition of these patients. With some the very making of the 
test produces hysterical excitement which destroys the result. Even 
where pregnant women were evidently toxic, there was such variation 
in the results as to make them unreliable. No accurate information 
could be obtained as to the degree of toxicity or the recovery in a given 
case, nor in any case could it be said that labor should or should not 
be induced. There was no way from this test of predicting the death 
of the fetus. It was found that very considerable time, effort, expense 
and patience were required to carry out the test, and it was thought 
that this was far out of proportion to the value of the information so 
obtained. 


Pyelitis in the Newborn.—RunGe (Zentralbl. f. Gyniikol., 1923, No. 
8, 319) reports the case of a vigorous male infant, breast fed, ten days 
old, mother and three sisters normal, pregnancy and birth normal and 
without complications, that was suddenly deprived of breast milk and 
given artificial feeding, cow’s milk, diluted one-half and sweetened, fol- 
lowed on the next day by high fever. The umbilicus was clean and 
the umbilical cord separated on the eighth day without lesions. There 
was no evidence of infection of the intestines. Examination of the 
urine showed abundant leukocytes and colon bacillus in pure culture. 
The child was ill for twelve days but gradually grew better as a wet- 
nurse was secured for it and it was given the treatment usually employed. 
From the third to the tenth day of the disease the child had intense 
jaundice with the presence of bilirubin in the urine, although urobilin 
and urobilinogen were absent. The child had been without fever for 
three days when a second attack of fever developed followed five days 
later by death. Just before death symptoms of bronchopneumonia 
developed. Autopsy showed several bilateral pyelitic infarcts, small 


abscesses in the kidney substances, dilatation of the pelvis and ureters 
and a mild cystitis, but the urinary tract remaining pervious. In the 
right kidney vein there was a firm thrombosis. Both pulmonary 
arteries were closed by embolic material and there were hemorrhagic 
infarcts in the lung. In the pelvis of the kidneys there was moderate 
swelling and redness of the mucous membrane. Apparently the bacilli 
found their way into the body from the cow’s milk given to the child. 
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Choice of Treatment in Cancer of the Cervix.—In 1920 Graves 
(Boston Med. and Surg. Jour., 1923, 188, 1006) reported that his opera- 
bility rate for cases of cancer of the cervix was 64 per cent. Since that 
time, as a result of the increasing reliance on the use of radium, the 
percentage has appreciably dropped. In dealing on the operative 
treatment of a given case, Graves states that the question is no longer, 
“Can we perform a radical operation without killing the patient,” but 
rather, “ Have we, by performing a radical operation, a reasonable 
chance of curing the patient?” It is unnecessary to state that he 
believes emphatically in operating on curable cases. Furthermore, his 
experience with radium leads him to believe that, in the absence of 
metastasis, a case of cervical cancer that is curable by operation is 
also curable by radium, but he prefers to operate upon the operable 
cases for the following reasons: (1) Although cancer of the cervix, 
as a rule, metastasizes in the regional lymph glands comparatively 
late in the disease, nevertheless it not infrequently happens that in 
cases where the local affection is early and the growth frankly operable 
the glands are found involved, especially in young women. Such 
cases may sometimes be cured by operation, whereas if radium be 
used the disease localized in the cervix may be cured, but the more 
distant regional lymph nodes cannot be reliably treated even by the 
most powerful internal and external radiation. (2) In curable cases 
with the disease definitely localized in the cervix there is no doubt that 
surgical removal of the entire organ is a more certain means of eradi- 
cating the growth than is radiation. Everyone who has used radium 
has been chagrined, on occasions, to find that he has missed the mark 
and that only a part of the growth has been successfully stormed by 
his radium forces. (3) The proper relationship of the dosage to the 
individual is an unknown but probably important factor. Moreover, 
cancer of the cervix represents in its category several different types 
of carcinoma which possess individual characteristics of growth, and 
which doubtless react differently to radium. Many operators make 
a preliminary application of radium, some with the purpose of making 
an inoperable case operable, others using it as a routine prophylaxis 
in a frankly operable case. Graves considers such a procedure very 
unsatisfactory, as the increased difficulty of operation, septic compli- 
cations of convalescence and invariable recurrence of the disease 
are his experiences under such conditions. He sees no justification 
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for the popular preoperative radiation as a routine, as it cannot reach 
farther than the knife while it has the disadvantage of devitalizing 
the normal tissues and making them more susceptible to sepsis when 
the operation is performed. In regard to postoperative radiation, 
Graves employs it only when there is a doubt as to the completeness 
of removal of the cancerous tissue, and in such cases radium is applied 
as soon as the vaginal wound is healed. In some of these cases radium 
has undoubtedly prolonged the patient’s life and increased her comfort, 
and on that account has influenced Graves’ judgment during the 
progress of an operation in cases in which the disease is found to be 
more extensive than was expected. Thus if the parametrium proves 
very difficult, he abandons the complete Wertheim technic and takes 
a short cut on one or both sides to the cervix, relying on later radium 
treatment to take care of possibly diseased parametrial tissue which 
could not be removed without considerable danger to the patient. 
Chronic Urethritis in Women.—The symptom-complex occurring in 
women and characterized by frequent and painful urination is found 
so often to bear no apparent relation to bladder or kidney lesions 
that its study has been undertaken by Core and Smita (Boston Med. 
and Surg. Jour., 1923, 188, 596) to determine, if possible, to what 
extent chronic urethritis may be responsible. By chronic urethritis 
they refer to a low-grade inflammatory process in the urethra, the 
pathology of which is probably similar to that found in chronic ure- 
thritis in the male. In other words, there are areas of submucous 
round-cell infiltration and round-cell invasion of the tissues about 
those urethral glands which occur in the female urethra as well as 
in the male. This condition is, of course, a minor ailment, never 
directly affecting the health of the individual, yet from the point of 
view of comfort and happiness, chronic urethritis ranks much higher 
than many more serious diseases. The condition is frequently diag- 
nosed as cystitis, irritable bladder or trigonitis. In typical cases the 
correct diagnosis can be made by the simple maneuver of passing : 
catheter, securing a specimen of urine and dilating the bladder. If 
the urine is clear and shows only an occasional leukocyte, true cystitis 
can be excluded. Of the 50 cases which the writers studied, cysto- 
scopy was performed in 78 per cent. In 62 per cent of these the 
trigone showed a variable pathology. Some showed bullous edema; 
in others there was congestion, the bloodvessels dilated and tortuous 
in the trigonal region, but the bladder walls showing no pathology. 
The commonest symptoms were: (1) Frequency of urination, and (2) 
pain in or about the bladder. The treatment used consisted of dila- 
tation of the urethra followed by instillations of 15 per cent solution 
of argyrol. After determining the urethral caliber in each case the 
dilatation was accomplished by gradually increasing the size of the 
dilator at each visit, being careful not to dilate too rapidly or too 
forcefully. In 20 per cent of the cases this treatment sufficed to give 
complete relief. In the remaining cases, after catheterization of the 
bladder, with the patient in the knee-chest position, an endoscope, as 
large as the urethra permitted, was introduced past the internal ure- 
thral orifice and 20 per cent silver nitrate solution was applied to the 
entire length of the urethra as the endoscope was withdrawn. The 
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reaction to this treatment varies in direct proportion to the degree 
of inflammation present, the dysuria and frequency are often increased 
for one or two days, but marked improvement usually occurs after 
the second or third treatment. In practically every case a clinical 
cure was obtained, but in following such cases over a period of years 
one is impressed by the likelihood of recurrence of the symptoms 
whenever the patient catches cold, becomes overtired or otherwise 
feels below normal. Recurrent attacks, however, usually clear up 
more rapidly than does the original attack. This condition is prob- 
ably caused in the great majority of cases by antecedent infection, 
either urogenous or gonorrheal. Infections in the tonsils and patho- 
logical conditions in the pelvis do not appear to be frequent causative 
factors. 


Late Ectopic Gestation.—In connection with their report of two 
cases of ectopic gestation near term, Hayp and Porrer (Am. Jour. 
Obst. and Gynec., 1923, 5, 601) state that the crux of the whole problem 
is what shall be done with the placenta, but they are satisfied that 
there are no hard-and-fast rules to govern the surgeon. They believe 
that the best surgeons today let it alone, in situ, if the sac cannot be 
adequately clamped off and the whole mass removed. If it sloughs it 
is treated as any other sloughing wound in which suppuration and 
sepsis occurs. Of course, these are most undesirable complications, 
but they give a better outlook for ultimate recovery than the tearing 
away of a placenta from its firm bed of attachments with a resulting 
primary fatal hemorrhage. As a result of their experience and study 
of this subject they have come to some definite conclusions which 
may be well for us to review. They believe that the diagnosis of 
extra-uterine pregnancy at term should be made and vaginal examina- 
tion reveals the most important sign, namely, a cervix, although soft, 
has not the characteristics of a cervix at term with an intra-uterine 
product, and above it can be felt a hard body which is the uterus, 
perhaps pushed to one side. A history of bowel obstruction is of 
great importance. Extra-uterine fetation always calls for surgical 
relief and the operation should be undertaken just as soon as the 
diagnosis is made, whether the embryo is viable or not. If, however, 
the case has passed beyond the seventh month the surgeon may wait 
until the baby is stronger, providing the patient is in good condition, 
can be seen often and kept under the closest observation. We should 
not allow the woman to go into spurious labor and wait for the death 
of the baby to take place with the transformation into adipocere, 
because such a course could only help in the delivery of the placenta, 
the sac would probably be just as adherent to the surrounding struc- 
tures, and if attempts were made to separate it a fatal hemorrhage 
might take place. If the mass can be tied off at both ends an attempt 
should be made to remove the sac and placenta, which will perhaps 
be possible if the pregnancy be tubal or tuboévarian; but if there be 
much oozing or bleeding the sac should be packed with 5 per cent 
iodoform gauze and the placenta be left in situ, or the sac can be 
sewed to the abdominal wall, where very great caution must be exer- 
cised not to disturb the placenta by pulling or tugging on it until it is 
free in the sac cavity. 
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The Invasion of the Body by Bacteria from the Intestinal Tract.— 
Desiring to know to what extent, under what circumstances and by 
what route organisms within the intestine may pass through the wall 
and enter the blood stream, Moopy and Irons (Jour. Infect. Dis., 
1923, 32, 226) conducted 7 experiments on 23 dogs. After isolating 
the thoracic duct under anesthesia, the animals were fed suspensions 
of Bb. prodigiosus, B. pyocyaneus or Streptococcus hemolyticus, and 
cultures from the thoracic lymph at intervals of five to ten minutes 
for from one to three hours and from portal blood and viscera after 
death were made on blood-agar and plain-agar plates and dextrose 
bouillon. The bacteria which were introduced by the stomach tube 
could not be recovered from the chyle, blood or organs. When the 
organisms were injected into the duodenum by needle puncture in 
1 of 6 dogs B. pyocyaneus was recovered from the thoracic duct 
eighty and one hundred and five minutes after injection, and similarly 
Lb. prodigiosus was recovered ten and sixty-five minutes after inocula- 
tion in | of 2 dogs. In these experiments leakage from the puncture 
and resulting direct passage of organisms from the peritoneum by way 
of the lymphatics to the thoracic duct could not be excluded. The 
authors believe that “under conditions in which resistance to infec- 
tion is decreased, or when unusually hardy organisms enter the bowel, 
or when lesions of the bowel are present, it is reasonable to suppose 
that bacteria may enter the blood stream from this source.” 


The Experimental Production of Gall Stones in Dogs, in the 
Absence of Infection, Stasis and the Gall-bladder Influence upon 
the Bile.—‘‘ Numerous circumstances and influences which favor the 
development of gall stones are now recognized, but uncertainty exists 
as to which of them are contributory in character and which critical, 
and as to whether, indeed, the decisive causes for cholelithiasis are to 
be found among them.’’ In this connection the observations of Rous, 
McMaster and Brown (Proc. Soc. Exper. Biol. and Med., 1922, 20, 
128), made under controlled conditions in dogs, are of interest. By 
a special method it was possible to join a rubber tube to the common 
duct of a dog and collect the bile under sterile conditions for months. 
In a series of 12 dogs calculi were found in the collecting systems in 6, 
in 3 of which the bile had remained sterile. In 2 of these 3 instances 
the caleuh gradually filled the 2 mm. lumen of a glass cannula on the 
wall of which they were sessile, and gave rise to obstruction. Once 
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this happened within twenty-one days of intubation. No calculi 
occurred in the absence of organic débris. The calculi were found 
only on the walls of rubber and glass and never in the ducts. They 
consisted of calcium bilirubinate and calcium carbonate, with a scaffold- 
ing of organic material. These observations indicate that the infec- 
tion is not the essential factor in cholelithiasis, although the authors 
state “that it frequently plays the determining role is equally certain.” 
This it would seem to do by damaging the duct wall with resultant 
desquamation and by lessening the ability of the bile ducts to excel 
the organic débris which induces the deposition of solids, catching and 
retaining potential nuclei for stone formation. 

A Functional and Anatomical Study of the Excretion of Hemoglobin 
by the Kidney.—By histological methods and by determining the 
amount of hemoglobin in the urine, Fukupa and OLIVER (Jour. Exper. 
Med., 1923, 37, 83) found that after injecting hemoglobin into the 
circulatory system of rabbits their results were best explained by the 
assumption of a filtration of hemoglobin through the renal glomerulus 
and an additional excretion of it by the tubule cells. The amount of 
hemoglobin in the urine was determined by Newcomer’s method, with 
a colored glass standard and the Duboseq colorimeter. Hemoglobin 
was introduced intravenously in the dosage of 0.06 mg. per kilo, and 
specimens of urine were recovered by catheter every fifteen minutes 
for eight periods and after thirty and seventy-five minutes. There was 
a steady rise in the amount of hemoglobin excretion, reaching the 
maximum in 7 out of 10 experiments in the second and third periods 
and the falling gradually with occasional levels of constant excretion or 
even slight rises. In all of the experiments but two the “ major curve”’ 
of hemoglobin excretion bore no constant relationship to the amount 
of water excreted. The microchemical demonstration of the iron of 
hemoglobin was accomplished by boiling in water or Miiller’s solution 
for two minutes, dehydrating in alcohol, embedding in paraffine, free- 
ing of paraffine, placing in peroxide (3 per cent) for eighteen hours 
and applying equal parts of potassium ferrocyanide (2 per cent) and 
hydrochloric acid (1 per cent) for one hour and counter-staining with 
carmine. Rabbits killed at intervals of from fifteen minutes to two 
hours after intravenous injection of normal saline, and then hemo- 
globin solution, showed the same picture. The convoluted tubules and 
the ascending limbs of Henle’s loops were heavily stained as well as 
the masses of hemoglobin in the ducts of Bellini. In Bowman’s cap- 
sule the hemoglobin was more dilute in quantity. The authors believe 
that the absorption aids in the concentrating process of the hemoglobin 
and is most marked in the collecting tubules. They call attention to 
a similar mechanism of glomerular filtration and tubule excretion in 
operation in the excretion of urea, as shown by OLIVER (Jour. Exper. 
Med., 1921, 33, 177). 


The Relation between Chronic Irritation of Peritoneal Mesothelium 
and the Formation of Adhesions.—Having demonstrated previously 
that the peritoneal mesothelium of rats which received repeated injec- 
tions of solutions of glucose underwent certain changes of a morpho- 
logical character which were not followed by adhesions, CUNNINGHAM 
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(Proc. Soc. Exper. Biol. and Med., 1923, 20, 342) employed various 
types of mild irritants to determine to what extent such changes 
could be produced without sufficient injury occurring to cause the 
development of adhesions. The best results were obtained with laked 
heterogenous blood. Cats were injected intraperitoneally with 10 to 
20 ce of laked rabbits’ blood, made isotonic with NaCl, twice weekly 
over a period of three to six months. It was found that the perito- 
neum, under the conditions of the experiment, was often made up of 
two or three layers of cuboidal or columnar cells, attaining at times 
a thickness of 20 micra. Not a single adhesion occurred, the perito- 
neal lining being entirely adequate to prevent the formation of adhe- 
sions. The author concludes “that the presence of a complete layer 
of peritoneal lining cells, no matter how much their morphological 
appearance may be altered by such irritations as those used, is entirely 
sufficient to prevent the adhesion of the two layers of peritoneum and 
thus prevent adhesions.” 


A Cytological Study of the Nature of Rickettsia in Rocky Mountain 
Spotted Fever.—“ Conflicting views have been expressed regarding the 
nature of Rickettsia in Rocky Mountain spotted fever and other dis- 
eases. While some believe they are true microérganisms, others remain 
entirely unconvinced.” In the belief that the exact relation of the 
organisms to normal and abnormal constituents might be susceptible to 
analysis by methods elaborated in the field of general cytology, Nicu- 
OLSON (Jour. Exper. Med., 1923, 37, 221) examined tissues from guinea- 
pigs one, two, three, four and five days after the first day of character- 
istic fever encountered in the experimental production of the disease. 
Giemsa’s stain was employed for the coloration of Rickettsia, the prelim- 
inary fixation being accomplished by Regaud’s fluid (4 parts of 5 per cent 
solution of potassium bichromate and 1 part of commercial formalin). 
For a comparison of Rickettsia with normal and abnormal constituents 
the aniline-fuchsin and methyl-green method of Bensley was employed 
for mitochondria, the iron-hemotoxylon technic for phagocytosed 
hemoglobin and Kyes’ method for Gram-positive organisms in tissues. 
It was found that the Rickettsia of Rocky Mountain spotted fever 
were easily differentiated from the mitochondria, phagocytosed blood 
pigment, nuclear débris and all other known cellular constituents. 
Although they were lodged within the cytoplasm ef endothelial cells 
they were not observed to establish any definite relations with the 
nucleus or with other cellular components. Diplobacillary forms were 
most abundant in the early stages of the reaction and single bacillary 
bodies toward its termination. Wolbach’s study of the distribution of 
specific lesions with accompanying organisms in the tissues of guinea- 
pigs was confirmed and extended by the author. 


Further Notes on Experimental Measles in Rabbits and Monkeys. — 
Nevin and Bitrrman (Jour. Infect. Dis., 1923, 32, 33) were able to 
confirm their previously reported experimental observations, having 
to do with the production of measles in rabbits and monkeys by 
additional inoculations. Blood from 3 human cases of measles in the 
second day of their illness was injected into two series of animals. In 
the first series the virus, as occurring in the pooled blood of 2 human 
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cases, was passed through 4 rabbits and then produced symptoms of 
measles in a M. rhesus monkey. In the second series the virus was 
passed through 3 rabbits and then through 3 monkeys in which symp- 
toms typical of measles occurred. A control monkey, receiving nor- 
mal human blood, showed no.reaction. The authoresses believe that 
the monkey-to-monkey passage eliminated any question of rash due 
to foreign protein. 
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Studies on the Nasopharyngeal Secretions from Patients with 
Common Colds.—O.itsky and McCartney (Jour. Exp. Med., 1923, 
37, 427) were able to transmit a clinical condition similar to typical, 
infectious common cold from man to man with the filtered nasopharyn- 
geal washings of early cases of the disease, indicating that the incitant 
is filterable, and thus confirming the earlier observations of Kruse and 
Foster. The authors state that experiments on rabbits with these 
secretions and cultivation tests show that the materials derived from 
patients with common colds are distinct in effects from those of epi- 
demic influenza. Cultivation of the nasopharyngeal washings from 
40 cases, and from the lung tissue of inoculated rabbits, have failed 
to reveal any constant, pathogenic agent, or incitant. Although a 
careful search was made for the “globoid bodies” of Foster in these 
materials, they were unable to find them. None of these cultures, 
furthermore, yielded B. pneumosintes. 


Toxin Production and Signs of Spoilage in Commercially Canned 
Vegetables and Fruits Inoculated with Detoxified Spores of B. botulinus. 

ScHOENHOLZ and Esty (Jour. Inf. Dis., 1923, 33, 289) give a complete 
summary of the problem with many practical points. The toxin once 
formed in canned products kept at 35° C., or room temperature rarely 
deteriorates: in fact, it is known that it increases on standing at 20° C. 
It is therefore possible that underprocessed foods which have been 
preserved for several months are far more dangerous than those which 
have been preserved quite recently, not only on account of the behavior 
of the toxin in vegetables, but also on account of the peculiar retarded 
germination of the spores. The incriminated food, such as string 
beans, spinach, ripe olives and potted meat (Loch Maree, Scotland), 
is stated to have appeared normal in texture, taste and_odor; in others 
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the disintegration of the product is reported to have been so slight 
that the housewife was prompted to confirm her doubts by tasting the 
suspected food. Sixty-two of the known 97 human and practically all 
the fatalities among chickens are directly traceable to home preserved 
animal and vegetable products. This emphasizes the importance of 
safe processing procedures in the household. It is recommended that 
such food be recooked before serving. The reasons why some products 
are more liable to botulinus spoilage than others are (1) degree of con- 
tamination, (2) the composition and reaction of the product, and (3 
retarded germination. B. botulinus has a growth range in peptone 
solution from pH = 4.5 to 9.0. It will not grow in foods with a p# 
under 4.5. For the prevention of botulism the authors recommend; 
(1) Sanitation: The cleaner the better, for the spores grow naturally 
in the soil and are widely distributed throughout the world. The 
number of organisms present in food has a pronounced influence on 
the amount of heat necessary to sterilize. From a practical standpoint, 
the thorough removal of dirt is one of the essential features in safe- 
guarding against botulism. B. botulinus thrives and multiplies in 
decaying vegetation. (2) Processing: Products with a pu value below 
4.5 are not subject to botulinus spoilage when packed under proper 
sanitary conditions. (3) Coding: A system of marking to identify 
the batch with which it was processed, or with the lot of cans, in order 
to trace imperfections in the raw products, mistakes in the strength of 
brine or syrup, imperfections in the can, peculiarities in the color of the 
product, mistakes in the operation of the filler, mistakes in time and 
temperature of processing, ete. (4) Incubation: Incubation is recom- 
mended for all products except molasses and syrups having a pH value 
greater than 4.5. The incubation should be for at least ten days at a 
temperature not higher than 37° C. If such incubation shows more 
than 5 per cent spoilage, every effort should be made to ascertain the 
cause. (5) Storage: If, on storage, spoilage occurs in products with a 
pH value of over 4.5, due to understerilization, the swelled cans should 
be destroyed and the cans which appear normal should be reprocessed. 


Studies on the Thermal Death Time of Spores of Clostridium Botu- 
linum. Dormancy or Slow Germination of Spores under Optimum 
Growth Conditions.—Burke (Jour. Inf. Dis., 1923, 33, 274) states 
that the individual (unheated) spores in a given culture of B. botulinus 
vary in the time required for germination under optimum growth 
conditions. The majority germinate relatively quickly, but a few lie 
dormant for a longer time. One hundred and forty-four days is the 
maximum period of dormancy recorded in her experiments, but there 
is no evidence to indicate that this is the limit of possible dormancy 
for the species. Spores germinating after long periods of dormancy 
produce typical growth and strong toxin of specific type. The behavior 
of dormant spores is suggestive of that of seeds of certain higher plants. 
The primary factors which cause the spore to lie dormant for long 
periods of time under optimum growth conditions are believed to be 
inherent in the spore itself. It is thought that relative permeability of 
the spore wall is one of the factors. Environmental conditions may 
secondarily modify the period of dormancy. The factors controlling 
dormancy in the unheated spore must be considered the primary cause 
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of slow germination as observed in heated cultures. Heat injury, if it 
plays any part at all, must be a secondary factor prolonging the period 
of dormancy of the individual spore beyond its normal limit. Relative 
permeability of the spore wall is suggested as a possible common factor 
affecting both dormancy and heat resistance and accounting for the 
apparent relation which has been observed between length of time of 
exposure of the spores to heat and subsequent length of germination 
time. Fractional sterilization as generally practised does not insure 
absolute sterilization of material containing spores of B. botulinus 
because of the slow germination of many of the spores. The problem 
of dormancy has a bearing on much of the experimental work dealing 
with spore-bearing bacteria, particularly that in which conclusions 
have been based on negative cultures. 


Studies on the Manner in which the Toxin of Clostridium Botulinum 
Acts upon the Body. The Effect upon the Voluntary Nervous System. 
—Dickson and SHevky (Jour. Exp. Med., 1923, 37, 711) have found 
that botulinus toxin acts upon the fibers of the parasympathetic nervous 
system. Dickson and SHevkxy (Jour. Exp. Med., 1923, 38, 327) found 
that the toxin of Types A and B exerts an influence upon the endings 
of the motor fibers of the voluntary nervous system which leads to a 
marked susceptibility to fatigue. It has not been determined whether 
the damage is in the anatomical! nerve endings of the somatic motor 
nerve fibers or upon the myoneural junction, but it is not of the nature 
of an organic destruction of tissue. There is no effect upon the sensory 
fibers of the peripheral nerves. The muscle cells of the smooth and 
striated muscles are not affected. The disturbances in function which 
have been demonstrated in the voluntary and involuntary nervous 
systems fully explain the characteristic signs and symptoms of botu- 
linus intoxication. 


Plague-infected Rats without Visible Lesions.—WILLIAMS and 
KeMMERER (Pub. Health Rep., 1923, 38, 1873) record observations on 
plague in rats in Gulf Coast cities of the United States. In New Orleans 
rats were found which had poorly defined lesions of the disease and were 
detected only by the inoculation of test animals, though some showed 
organisms in smear preparations that were consistent with the plague 
germ. In Galveston a number of rats which showed no gross evidence 
of disease were found to harbor organisms virulent for guinea-pigs. It 
is suggested that the inoculation of material from several rats into one 
test animal affords a convenient means of detecting infection that 
would otherwise pass unnoticed. 


Notice to Contributors.—Al!] communications intended for insertion in the 
Original Department of this JouRNAL are received only with the distinct under- 
standing that they are contributed exclusively to this JoURNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JouRNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 

All communications should be addressed to— 

Dr. Joun H. Musser, JR., 262 8. 21st Street, Philadelphia, Pa., U.S. A. 
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STORM Hemoglobinometer 


and Abdominal Supporter | Dare Aluminum 
(Patented) 

Blood is examined undi- 

luted. Complete operation 

from the puncturing of patient's finger 

to cleansing of pipets takes but two 

minutes. 

The application and technic of exam- 

ination are described in all works of 

Hematology and Clinical Diagnosis. 


Rieker 
Coagulometer 


BRODIE-RUSSELL- 
BOGGS PATTERN 


For Men, Women and Children f Most accurate and 


For Ptosis, Hernia, Pregnancy, Obesity, determining coagu- 


Relaxed Sacro-iliac Articulations, Floating lative quality of the 
Kidney, High and Low Operations, etc. . blood. 
Ask for 36-page Illustrated Folder 


For sale by all 
Mail orders filled at Philadelphia only— 
thin 24 hours ae Supply Houses 


Katherine L. Storm, M.D. 


circulars 
Originator, Patentee, Owner and Maker RIEKER INSTRUMENT COMPANY 


701 DIAMOND ST. PHILADELPHIA 1919 Fairmount Avenue Philadelphia 


of both antipyrine and salicylic acid and 
combines the analgesic power of the one 
with the antirheumatic action of the other. It 


has been used with good results in sciatica, 
rheumatic fever, chronic rheumatism, influ- 
enza, pleurisy, dysmenorrhea, etc.”—(New and 


“Tot compound possesses the properties 


Nonofficial Remedies, 1920, American Medical 
Association.) 


“RIEDEL. 


Riedel & Co., Inc. 


Bush Terminal Bldg. No. 5, Brooklyn, New York City 


In Bronchitis and Tuberculosis 


Calcreose is particularly suitable as an adjunct to ot! 
remedial measures. Calereose contains 50% creosote in com 
bination with calcium. Calcreose has all the pharmacologi: 
activity of creosote but is apparently free from untoward effect 
even when taken in large doses for long periods of time. 


Sample 4 grain tablets supplied to physicians upon request 


THE MALTBIE CHEMICAL CO., NEWARK, N. J. 
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LOESERS INTRAVENOUS : SOLUTION 


HAVE MADE 
INTRAVENOUS MEDICATION 


THE STANDARD 


In the early period of research and 
experimentation it was evident to us that for 
so serious a procedure as intravenous injection 
it was imperative to aim at producing solutions 
of absolute accuracy and uniformity. 


With each successive step of pharmaceutical, 
chemical, animal and clinical experience, the 
one idea of standardization prevailed. 


The reputation developed and the confidence 
inspired by continued use are the earned 
response to our efforts to produce 


THE STANDARD 


Loeser’s Intravenous Solutions 
‘* Certified ”’ 


Clinical Reports, Reprints, Price List 
and 


The ‘Journal of Intravenous Therapy” 
will be sent to any physician on request 


New York Intravenous Laboratory 


100 West 21st Street 
New York, N. Y. 


Producing ethical intravenous solutions for the medical Y;,; 
profession exclusively / 
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“Coffee is a beverage which, properly pre- 
pared and rightly used, gives comfort and 
inspiration, augments mental and physical 
activities, and may be regarded as the ser- 
vant rather than the destroyer of civilization.” 


HIS strong statement in regard to Coffee was 

made recently by Professor Samuel C. Prescott, 
head of the Department of Biology and Public Health 
of the Massachusetts Institute of Technology. 


It was not a statement made on the spur of the 
moment, but was the result of a three years’ scientific 
Coffee research made by Professor Prescott—the 
only real scientific Coffee research, as a matter of 
fact, that has ever been made. This research included 
a study of the following: 


Technical literature on Coffee. 

Chemistry of Coffee. 

Microscopic structure. 

Micro-organisms and their relation to the 
Coffee bean and Coffee extracts. 

Preparation of Coffee beverage. 

Action of Coffee extractives on animals. 

Comments on effect of keeping and storage 
under different conditions. 


The findings of Professor Prescott uncovered so much 
material that is new and of scientific importance that 
we have printed his address as a booklet for distri- 
bution among physicians. We shall be glad to send 
you a copy free on request. 


Joint Coffee Trade Publicity Committee, 64 Water Street, New York, N. Y. 
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NEOSALVARSAN 


The practitioner who employs Neosalvarsan is reinforced in his judgment 
by more than 12 years of carefully controlled clinical experience. In the 
manufacture of American Neosalvarsan we have faithfully preserved the 
processes leading to the production of the original Ehrlich “914,” unsur- 
passed in therapeutic potency. 

The lowered prices of this therapeutic sufficiency herewith appended show 
our mindfulness of our obligations to the profession and the public. 

0.15 gram $0.60 per ampule r $0.80 per ampule 


0.65 per ampule . 0.90 per ampule 
0.45 gram 0.70 per ampule : 1.00 per ampule 


SULPHARSPHENAMINE 


Sulpharsphenamine, one of the earlier Ehrlich arsenicals, intended for 
intramuscular use is manufactured by us. 
Prices range from 50 cents per ampule for 0.05 gram size to 80 cents per 
ampule for 0.6 gram size. 
HA - WA 


LABORATORIES. Inc ( 

LAB 


122 MuDSON ST NEw Yor « 


In the Symptom- Complex 
known as Neurasthenta 


The glycerophosphates are most useful in this con- 
dition, checking excessive phosphatic waste and sup- 
plying needed phosphorus in a form closely simulating 
that in which it appears in the nervous system. 


ESKAYS NEURO PHOSPHATES 


exhibits the glycerophosphates in a most palatable, 
réadily assimilable, and efficient form. 


SMITH, KLINE & FRENCH CO 
105~115 North 5* St., Philadelphia, Pa. 


Established 1841 Manufacturers of Eskay’s Food 
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Leaves from a 


DIGITALIS 
NOTE BOOK 


By. F. A. Upsher Smith, Ph. C 


The Scientific Production of Digitalis Leaf 


The soil and climate of Minnesota having been so clearly demon- 
strated to yield a highly active Digitalis leaf, we purchased land by the 
shores of Lake Minnetonka where the soil is unusually rich and suited 
to the purpose. 


The seed is started early in the year in the green house, the young plants being 
transplanted before finally planting them out in the field in May. Persistent cultiva- 
tion brings the plants to such a pitch of perfection that leaves of large size are ready 
to cut in September. 


At this stage of production the leaves are tested by the Hatcher cat method to 
ascertain their potency, so that the harvesting may begin just as soon as the leaves 
have attained their maximum activity. Leaves are cut by hand and care is taken to 
select only full grown, undamaged leaves. These are placed immediately on trays in 
specially constructed drying cupboards, capable of drying the leaves in darkness, within 
twelve to twenty-four hours. In this way the leaf is not subject to the slow decomposi- 
tion entailed by air drying or by sun drying, and the fine green color of the leaves dried 
in this way suggests that but little chemical change has taken place during the drying 
process. 


The next step consists in removing the dirt and less active leaf stalk by pan the 
leaf through a fanning mill. The green, broken up leaf is then ground in a mill and sealed 
in air tight cans. The leaf is then submitted to a well-known pharmacologist for 
standardization by the Hatcher cat method, after which we manufacture it into capsules 


and tincture, so standardized that one cat unit is contained in each capsule or in ten 
minims of the tincture. 


Finally, the — are packaged in bottles holding 24 and the tincture in one-ounce 


bottles, a fine amber glass being used to aid in the preservation of these valuable prod 
ucts of Foxglove Farm. 


Tincture Digitalis (Upsher Smith), U. S. P. formula, one cat unit in 
ten minims. In one-ounce bottles only. 


Capsules Folia-Digitalis (Upsher Smith), / gr. of the purified leaf 
or 1 cat unitin each. In bottles of 24, 500 and 1000 Capsules. 


Let us send you a trial package and arrange with 
your pharmacist and hospital to supply your patients 


Upsher Smith, 


20 Washington Aop.,S.E.. flinneapolis, Minn. 
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IN PNEUMONIA 


the production of acid substance is high. Hence the 
indication for Alkalies. 


Anticipate a possible acidosis by using liberally 


“Kalak Water 


The strongest alkaline water of commerce 


Each bottle carries 


in KALAK WATER COMPANY 


bicarbonates of sodium, 6 Church Street, 
potassium, calcium and 


magnesium. New York City 


Important Advance 
in Sedative Therapy 


LUMINAL 
ELIXIR OF LUMINAL 


(% gr. to teaspoonful) 


Small sedative doses of Luminal are extensively used in neuroses other than 
epilepsy and in organic affections. Elixir of Luminal, a very palatable, stable 
solution (12 ez. bottles), and Tablets of Luminal, 4 and 1/2 grain (bottles of 
100), are available for this purpose. 


INDICATIONS: 


Gastric Neuroses Chorea 


Cardiac Neuroses 
Dysmenorrhea Pertussis 


Migraine 


Also Hyperihyroidism, Vomiting of Pregnancy, Climacteric Disturbances, Pre- 
and Post Operative Cases and for Relief of Cough. 


Literature on Request 
WINTHROP CHEMICAL COMPANY, Inc., 117 Hudson Street, New York, N. Y. 


WINTHROP PRODUCTS 
Conform to oe) High Standards 


— 
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HE flavor of a Melachrino 

cigarette is the flavor ofthe 
choicest, natural Turkish to- 
bacco and nothing else. Being 
free from dust and all artificial 
flavorings, they are non-irri- 
tating to the throat and lungs 
and may be smoked freely. 


The smokers of Melachrinos 
enjoy the purest and most 
delicate tobacco in the world. 


ORIGINAL 


MELACHRINO 


“The One Cigarette Sold the World Over” 


Reliable Quality 


Satisfactory Results 


Horlicks 


F.& Rs 
GENUINE 
GLUTEN FLOUR The Original 


Guaranteed to comply in all respects to standard 
requirements of the U.S. Department of Agricaltare. 


MANY USES 


Watertown, N.Y., U.S.A. 


Write for literature on its use 
in insomnia, nervous, anaemic 
and digestive disorders, post- 
operative feeding, as an X-Ray 
meal, and other uses. 


Avoid Imitations Samples Prepaid 


HORLICK’S, Racine, Wis. 


‘Wy 
We 

Malted Mille 
| 


The worst cases 
of Osteomyelitis 
are the best cases 


for ALKANITE 


As an adjunct to 
good surgery 

“ Alkanite” ranks with 
Dakin’s 


In ‘A-lbs at $1.50 
thru your druggist: 


Alkanite 


cAn Invitation to Physicians 


Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium a 
Hospital at any time for observation and study, or for rest and treatment. 

Special clinics for visiting physicians are conducted in connection with the Hospital, I 
pensary and various laboratories. 

Physicians in good standing are always welcome as guests, and accommodations for th 
who desire to make a prolonged stay are furnished at a moderate rate. No charge is m 
to physicians for regular medical examination or treatment. Special rates for treatment « 
medical attention are also granted dependent members of the physician's family. 

An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a c 
of the current ‘MEDICAL BULLETIN,” and announcements of clinics, will be sent free u 
request. 


THE BATTLE CREEK SANITARIUM Room 221 Battle Creek, Michig 
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THE 
GLEN SPRINGS 


WATKIN’S GLEN, N. Y., ON 
SENECA LAKE 


WILLIAM E. LEFFINGWELL, PRESIDENT 


operation with the home physician 
. vital part of The Glen Springs system. 
» natural and scientific facilities are 
iilable to him for treatment of his 
ients under his personal supervision. 

advice and instructions are always 
efully considered. He is kept in touch 
th the case through letters and reports 
n the Glen Springs Medical Staff dur- 

ng entire period of his patient's stay. 


ilities include Nauheim Baths, given 
h natural calcium chloride brine, 
‘ical and x-ray laboratories, and equip- 
nt for hydrotherapy, electrotherapy 
| mechanotherapy—under specialized 
fessional direction. 


beautiful Finger Lakes Region of 
w York State. Clear, dry, invigorat- 
atmosphere. Every comfort for your 
ient—and your patient's family. At- 
tive golf course. 


OPEN THE YEAR ROUND 


trated and detailed booklets, prepared espe- 
y for the Medical Profession, on request 


e Northern Central division of, PAnsMwania Railway, 
ennsyluanidg division of thé New York 
n@of the gh Valley. By the Lackawann 
s, connection ig made at 
ad. 


The delightful 
Homestead is 

connected with the thermal bath 
establishment by an inclosed 
viaduct. 


Climate and Scenery at 
Virginia Hot Springs 


Important natural aids to 
hydrotherapeutic treatment 


The crisp, clear, invigorating quality 
of the atmosphere is due partly to the 
elevation of the Hot Springs valley 2500 
feet above sea level and principally to 
a marvelous ventilating system pro- 
vided by nature. 

A mountain chain lying west of the 
valley, is cut by five canyons through 
which the air currents passin. And an 
unbroken mountain wall to the east 
deflects the breezes, which move up 
and down the valley taking excess 
moisture with them. 


The scenic beauty is exceptional. Sheltered 
sun parlors give glorious views of victuresque 
mountain sides. Lovely gardens invite quiet 
walks or rest. And the great uplifting outdoors 
is always the beautiful background for stronger 
patients, playing golf, or riding and tramping 
over enchanting mountain trails. 

The thermal bath establishment, under spe- 
cialized professional direction, is completely 
equipped with modern apparatus for treatment 


Physicians are invited to send for literature which 
has been prepared especially tor the profession 
Address 
CHRISTIAN S. ANDERSEN, Resident Manager 
The Homestead, Hot Springs, Virginia 
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SEND for 40-page booklet 
on Protein Sensitization. 


PROTEIN EXTRACTS 
in Paste Form 


OR the maximum of convenience in the diagnosis of hyper- 
sensitization to proteins use the Parke, Davis & Company 
line of Protein Extracts, Diagnostic. 


These extracts are put up in the form of paste with a glycerin- 
boric acid base. They are supplied in soft tin, collapsible tubes 
with a narrow outlet, so that a quantity no larger than a pin- 
head can be removed for the test without touching the remainder. 


The technique is extremely simple. All that it is necessary to 
do is to scarify the site of the test and apply a small quantity of 


the paste with the end of a sterile toothpick. No other form 
of protein extracts can be so easily applied without jeopardizing 
the accuracy of the test. 


As a further convenience these Protein Extracts are also put 
up in groups, so that the physician can test the patient’s suscepti- 
bility toward five or six of the proteins at once, thus materially 
economizing his own and his patients’ time. 


The price of these Protein Extracts is 50 cents a tube or $5.00 per dozen tubes, any 
assortment. The line consists of 146 Protein Extracts, of which 98 are from foods, 
6 from seasonings of various kinds, 11 from pollens, 17 from bacteria, 10 from hair, 
wool, or feathers, besides horse serum, bovine serum and tobacco. Control material 
is also supplied, containing only the glycerin-boric base and of course no protein. 


PARKE, DAVIS & COMPANY 


DETROIT, MICHIGAN 


Protein Extracts Diagnostic, P. D. & Co., are included in N.N.R. by Council of Pharmacy and Chemistry of the A. \'.A 
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Non-Surgical Drainage of the Gall Tract 


&T IE “Lyon Method”’ for the last three years has been one of the most widely and critically 


liscussed medical procedures. Today, however, the accumulating evidence and authority 
seems unquestionably in its favor. For the first time we have a complete and authoritative 
ition of this method and its full technic in book form. For this work over 200,000 items have 
tabulated covering the study of 1,104 patients with a total number of drainages amounting 
593. The final ten chapters are given over to Case Reports, each case chosen for some striking 
ustrative point. These reports also convincingly demonstrate the results secured. 


m-surgical gall-tract drainage is shown to be equally of value to the surgeon and to the 
ian. This method of attacking the diagnostic and therapeutic problems of gall-tract dis 
a distinct step forward. It makes possible an earlier and more complete recognition of 
intestinal or gall-tract disease and will often detect pathological physiology, the forerunner 
tual disease. It also makes possible a systematic and practical study of the 


gastro-intestinal 
is a whole. 


e surgeon will be materially aided in diagnosis and, judiciously applied preoperatively and 
eratively, it will secure for the patient a much better chance of recovery from the operative 
ure and without danger of subsequent relapse. Many patients who have had multiple 
ict operations, and for whom all surgical resources have been exhausted, have been restored 
th by utilizing this method. In the treatment of various diseases of the liver itself it has 
up an entirely new field of usefulness which has most promising future prospects. 
s is one of the most important medical books for the great body of general practitioners 
n recent years. The value of a method, both diagnostic and therapeutic, is obvious, all the 
) when it is utilized for perhaps the largest class of patients of general practitioners, namely 
onic intestinal invalids. 
By B. B. VINCENT LYON, A.B., M.D., Chief of Clinic, Gastro-intestinal Department of the Jeff 


ital; Associate in Medicine in the Jefferson Medical Colleg« 
ologist) to the Methodist Episcopal Hospital, Philadelphia 


n 
; Attending Physician (formerly 


\ctavo, 640 pages with 175 engravings and 10 colored plates (almost entirely original) 
Cloth, $10.00 net 


76-03 Sansom St. L.IEA & FEBIGER 
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Just Published 


Principles and 
Technique of... 


ORAL SURGERY 


By 
DR. ADOLPH BERGER 


Send for This Book Today 
PRICE, $7.00 


The volume contains 450 pages and 350) 
illustrations. The latter are of two kinds 
First, every operation described is illustrat: 
with drawings which adequately depict eve: 
important step of the procedure from 
initial incision to the final surgery in 
surgical wound. Secondly, the other il 
trations are reproductions of radiographs, a 
these in themselves do justice to the auth 
vast experience. 


For example, in the chapter dealing with cysts, more than fifty ra: 
graphs have been selected and grouped together so that every typ: 
cyst, every size and all localities where they might occur, are beauti! 
shown. The same is true of fractures of the jaws, diseases of the m 
lary sinus, compilations for impacted teeth, treatment of apical infecti 
Ctc., tc. 


In addition to his complete teaching of surgical techniqne, the aut 
discusses such diseases of the mouth as may call for surgical interfer: 
as well as their etiology and treatment. 


There are also chapters dealing with the management of the opera' ing 
room and preparation of the patient, examination and diagnosis, h 


orrhage, inflammation, necrosis, bone regeneration, complication { 
local anesthesia, etc., etc. 


Dental Items of Interest Publishing Cc. 
2921 Atlantic Avenue - : : Brooklyn, N. Y. 
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OSLIN on DIABETES 


A new (3d) edition of his famous work on The 
Treatment of Diabetes Mellitus is ready. 


Order your copy now to avoid delay in receiving it 


INSULIN 


HIS section of the book was the last to be set in type and 
ia material was revised up to the very minute of going to 
press. This means to you that you will receive absolutely the 
latest, most authoritative, and most complete information and data on 
Insulin and within one volume. Not just a few phases are covered, 
but all that you ought and must know for the complete and suc- 
cess'ul management of any diabetic case. How Insulin affects the 
dietetic management, when it should be given, dosage, reactions, 
aid when its use is unnecessary—all this, with the most up-to-date 
knowledge on Diabetic Diets, is told clearly and in full detail. Not 
nly the author’s own, but the experiences of the country’s leading 
specialists on diabetes are incorporated in this edition. 


Practically a New Book Throughout 


based on close to 3000 cases. Its purpose—to enable the average 
practitioner to treat his patients instead of falling back on the 
specialist. A book for the Doctor and the facts he should know in 
ontradistinction to what the patient should know. Many new 
subjects are covered—the book is about 200 pages larger than the 
last edition and practically rewritten throughout. 


Octavo, 784 pages. Cloth, $8.00, net 


‘his book will enable any physician who has diabetic patients under his care, 
id who will carry out the directions given, to obtain better results with his 
ses than are obtained by ninety-nine out of a hundred practitioners at the 
present time.’—THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION. 


106-08 Sansom St. LEA & FEBIGER 
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JUST OFF PRESS 


Hill—Manual of Proctology 


HERE has been a crying need for a small, compact volume that will guide 

the general practitioner and surgeon in the recognition and treatment of 
rectal diseases. Encyclopedic treatises that historically follow the intensive 
studies in this special field are apt to weary the reader with excessive details 
On the other hand the space devoted in general text-books is inadequate. 


All controversial matter, irrelevant details, repetitions and references are 
omitted. Operations and methods that have not been proved of permanent 
value are excludéd—the only operations described in this work are the ones 
practised. 


The book is practical throughout—a working guide for the man in general prac- 
tice and a valuable text for the student. Operative steps are carefully shown, 
but there is also much along medical lines—prescriptions, local applications 
dietetic hints and on the important subject of after-treatment. Every para- 
graph is right to the point. 


By T. CHITTENDEN HILL, M.D., F.R.C.S., Instructor in Proctology, Harvard Grad 
School of Medicine; Surgeon to Rectal Department, Boston Dispensary, etc. 


12mo, 279 pages with 84 engravings (mostly original). Cloth, $3.25, net 


Knowles—Diseases of the Skin “:). 


JRACTICAL diagnostic tables have been added, showing the regional <is- 
tribution of the common skin diseases and the types of lesions tending t 
involve certain areas. The sections on Roentgen-ray and Radium Therap) 
have been entirely rewritten. Food tests and other foreign protein tests ar 
described with the method of application and the results obtained. This ts 
a subject of considerable study today and of growing importance. 
Bacterial and fungus origin of dermatological conditions are fully outlined. 
The section on ringworm fungi and eczematoid ringworm has been rewritten 
Cancer of the skin is dealt with according to whether it originates from the 
prickle-cell or basal layer. The section on Syphilis has been greatly ampli!icd 
and some forty new illustrations introduced. 


By FRANK CROZER KNOWLES, M.D., Professor of Dermatology, Jefferson Medical C 
Chief of Clinic, Dermatological Department, Pennsylvania Hospital, Phila. 


Octavo, 595 pages with 229 illustrations and 14 plates. Cloth, $6.50, net 
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PRACTICAL LOCAL ANESTHESIA 


and Its Surgical Technic—FARR 


’| ‘HLS TRULY GREAT BOOK definitely teaches a successful working technic in Local 
| Anesthesia. It holds for the purchaser a two-fold advantage. The author's experience 
not been limited to one field alone. On the contrary, not only have his original work and 
ess in the field of Local Anesthesia won him wide repute, but his extensive operative experi- 

, with many thousands of cases, stamps him as a | aster Surgeon. 


Herein lies the great practical value of this book to the general surgeon. The author sees 
h sides of each case, the anesthetic and the surgical, and knows from experience the various 
blems to be met. Hence his book is not a mere academic discussion of Anesthesia, to the 
lusion of all other clinical factors, but a clear-cut exposition of Local Anesthesia as actually 
lied in modern surgical procedures. 


In each given condition, Dr. Farr is in a position to advise with authority as to the most 
ient use of Local Anesthesia, the type of operation, and, what is more, the actual operative 
nic in many cases. This is most important, because the method of operating has a great 
| to do with the success of any surgical rocedure under local anesthesia. Hence many 
nts in surgical technic have been described in detail. Numerous Case Reports show the 
ibility of performing the various types of operation under Local Anesthesia. Illustrations 
e been most generously used and portray not only the practical technic in anesthesia but 
) the actual operations. 


By ROBERT EMMETT FARR, M.D., F.A.C.S., Minneapolis, Minnesota. 


Large Octavo, 529 pages with 219 engravings (mostly original) and 16 colored plates 
Cloth, $8.00, net 


New (7th) Edition 


Whitman—Orthopaedic Surgery 


Ts edition contains 110 new illustrations of a particularly illuminating character. The 

revision has been most thorough and again emphasis is laid on the early development of 
‘ical reconstruction—the treatment of the patient as well as the disease or disability. Meas 
for the upbuilding of the patient, physiotherapy and occupational therapy, are carefully 
ated. The preservation or restoration of function, in other words, the patient's rehabilitation 
lay a subject of greater economic and industrial importance than ever before. 


Orthopaedic Surgery is fully presented from every angle. This means both operative and 
iperative measures, with every detail of technic and a thorough consideration of adult cases 

vell as those of children. As the majority of the deforming diseases are first cared for by 
general practitioner, Dr. Whitman has taken great pains to demonstrate methods of sys- 
itic physical examination that lead to early diagnosis and so to explain the relation of causes 
sequences as to indicate in natural sequence the principles of preventive treatment. 


lull information is given on new appliances and operative procedures. A chapter on Col- 
1 Orthopaedics has been added to supplement the bibliographical, statistical, anatomical 
clinical data that have made this volume such a popular book of reference. 


ROYAL WHITMAN, M.D., M.R.C.S (Eng.), F.A.C.S., Surgeon to the Hospital for 
tured and Crippled; Consulting Orthopaedic Surgeon to the Hospital of St. John’s Guild, 
Agnes’ Hospital for Crippled and Atypical Children, White Plains, to the New York Home 
estitute Crippled Children, to the Darrach Home for Crippled Children and to the New 
State Board of Health; Member of the Committee of Medical Experts of the New York 
rtment of Labor, etc. 


Octavo, 993 Pages, with 877 Illustrations. Cloth, $9.00, net 
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CRITICAL 
Pulmonary Tuberculosis 


By MAURICE FISHBERG, M.D. 
Clinical Professor of Medicine, University and Bellevue Hospital Medical College; Chief | 
the Tuberculosis Service, Montefiore Hospital for Chronic Diseases, and of Bedford 
Hill Sanatorium for Incipient Tuberculosis 


Dr. Allen K. Krause 


‘“A book which for balance, and force, and courageousness of statement, 
one of the most admirable that we possess.” 


Journal of the American Medical Association 
An exceedingly practical work.” 
British Medical Journal 
“Tt is by far the best work on the subject with which we are acquainted 
any language.” 
British Journal of Tuberculosis 


“It is probably the most helpful handbook on the subject available for th 
busy practitioner.” 


Northwest Medicine 
‘“‘Fishberg’s work has been one of the few real contributions to medici 
within the past few years. The present work is the most scientific, practic 
and comprehensive and up-to-date book on tuberculosis and should be in t 
hands of every practitioner for the proper understanding of medicine.” 


Octavo, 891 pages, with 129 engravings and 28 plates. Cloth, $8.50, net 


New (18 


Practical Therapeutics Paiton 


By HOBART AMORY HARE, M.D. 
Professor of Therapeutics, Materia Medica and Diagnosis, Jefferson Medical College 
Physician to Jefferson Medical College Hospital 


China Medical Journal 
“To the thousands of men who have sat under his instruction and follow 
his clinical teaching, and respect and admire him as a man and a physic! 
no review is necessary.” 
The Military Surgeon 
‘There is perhaps no other volume on therapeutics that has met with s\ 
universal approval. The guiding principle has been to make the book fill 
needs of the practitioner who actually treats patients, and to tell him fi 
what to do and how. It has and will occupy a place in the doctor's lib: 
that no other book on the same subject can fill so adequately.” 
Northwest Medicine 
“Tt is probably the most popular work in medicine and has been transla 
into various foreign languages, even into Chinese. It is in fact more ot 
institution than a book . . . it is, above all, practical. There is no ot 
book one can grasp from one’s desk, and in a moment find in it so easily 
surely the latest application of any remedy.” 


Octavo, 1038 pages, with 144 engravings and 6 plates. Cloth, $6.50, net. 
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OPINIONS 


DISEASES of the DIGESTIVE ORGANS 


With Special Reference to Diagnosis and Treatment 


By CHARLES D. AARON, M.D. 


Professor of Gastroenterology and Dietetics, Detroit College of Medicine and Surgery 
Consulting Gastroenterologist to Harper Hospital 


The Southern Medical Journal 
If more of the general practitioners would study carefully this excellent book, fewer of theit 
ients would have to go to the specialist. The text is clear, definite and authoritative 


Wisconsin Medical Journal 

No subject can be of more interest to the general practitioner as well as to the internists 

geon or specialist than the diseases of the digestive organs, for on no subject is the practitionet 

e frequently consulted . . . the author has given a work to the busy practitioner whereby 

can acquire an excellent knowledge of the diagnosis and treatment of these diseases. His 

k is sensibly and plainly written to meet the demands of the practitioner, anxious for essentials 

with limited time. The work is ric hly illustrated and the colored plates are exception il 

chapters devoted to laboratory work are alone worth the investment to the general 
ctitioner.”’ 

Journal of Michigan State Medical Society 

. has entered the permanent bibliography of medicine. It deals less in theory than 

the latest practical methods of diagnosis and treatment Not one of the least outstanding 

its of the work is its clarity and system and the ease with which the desired information 

be obtained by means of it It ought to be in the hands of every twentieth century 
titioner.”’ 


3d) Edition. Octavo, 904 pages, with 164 engravings, 48 roentgenograms and 18 colored 
Cloth, 810.00, net 


Manual of Clinical Laboratory Methods 


By CLYDE LOTTRIDGE CUMMER, M.D. 


\ssociate Professor of Clinical Pathology, Western Reserve University; Associate Cli 
Pathologist, Lakeside Hospital, etc., ¢ leveland 


Journal of the American Medical Association 
The subject-matter of the book has been well selected; the discussion are clear, concise and 
ly followed .. . Should find wide use by practitioners and students as well as by teachers 
» wish to have a clear-cut and concise presentation of the subject for the routine work of theit 
iratories,”’ 

Col. Chas. F. Craig in the Military Surgeon 
rhis work is one of the best on the subject that the reviewer has read. The chapter upon 
examination of the blood is especially full and up-to-date, and can be cordially recommended 
very student and practitioner of medicine. The reviewer has gone over this chapter very 
fully and believes that it is one of the best presentations of the subject in any English book 
n laboratory or diagnostic methods. The methods of examination are well selected, and 
ribed in such a manner that no one can fail to understand them The book can be recom 
led as a trustworthy guide on laboratory methods which are especially applicable in the 

il laboratory, as its name indicates. 


New York State Journal of Medicine 
One finds herein the technic of the methods in use in the up-to-date laboratories of today 
ubject-matter is so arranged that one can easily find the desired information, which makes 
hook eminently suited for daily use.” 


Octavo, 484 pages, with 136 engravings and 8 plates. Cloth, $5.50, net 
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Thousands of phy- 
sicians have found 


S.M.A. helpful in 


their problem of 
feeding infants de- 
prived of breast 
milk, since most in- 
fants do exceedingly 
well on it. 


Literature and samples to 
physicians on request. 


THE 


LABORATORY 
PRODUCTS CO. 


1111 Swetland Bldg., Cleveland 


A FOOD 
TO KEEP BABIES 
AND YOUNG 
CHILDREN WELL 


Adapted to 
Mother’s Milk 


To be used only on the 


order of a physician 


For sale by druggists 


Formula by permission 
of The Babies’ 
Dispensary and Hospital 
of Cleveland 
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INDEX TO ADVERTISERS 
TO OUR SUBSCRIBERS—only ethical products of the highest quality can be 


a vertised in this Journal. 
re ognized leaders in their fields. 
iting them? Thank you. 


Apparatus and Instruments 


(olorimeters, Haemacytometers, Hemoglobinometers, 
Microscopes, Sterilizers, Bacteriological Supples, etc.) 


ausch & Lomb Co 

Castle, Wilmot, Co 

lynson, Westcott & Dunning 
Leitz, Ine 


hieker Instrument Co. 

Company 

Spencer Lens Co..... 

\rthur H. Thomas Co 

Wilmot Castle Co.. wer 

Max Wocher and Son Co......... 2d Cove 


Basal Metabolism Apparatus 


Sinborn Company 
\rthur H. Thomas Co 


Binders, Supporters, etc. 
Katherine L. Storm, M.D 


Bee 


Biologicals, Drugs and Pharmaceuticals 


Abbott Laboratories................. 
Arlington Chemical Co 
Caleo Chemical Co 
G. W.. 
( Co.. 

iirchild Bros. “Foster. . 
iffmann-LaRoche C hemical Ww orks.. 6 
Hynson, Westcott & Dunning......... 
Lavoris Chemica] Co 

derle Antitoxi 


4th Cc over 
5 


laltbie Chemical Co 

lerck & Co. 

|. A. Metz Laboratories.............. 

|. Mulford Co.. 
tional Aniline & Chemical Co 

v York Intravenous Laboratory.... 

rh Davis 
del 

ering & Giats, 
rp & Dohme 
\. Upsher Smith 

mith, Kline & French 

inthrop Chemical Co 


The firms listed below merit your full confidence, all are 


Will you kindly 


mention THe JOURNAL when 


Electrical Diagnostic Instruments 


Electro Surgical Instrument Co 


Electrocardiographs 
Cambridge & Paul Instr. Co 


Foods, Beverages, etc. 


Borcherdt Malt Extract Co... 
Celestin’s Vichy 

Chicago Dietetic Supply House. . 
Farwell & Rhines..................-. 
The Fleischmann Co. 

Horlick’s Malted Milk Co. 

Joint Coffee Trade. ... 

Laboratory Products Co 

Mellin’s Food Co. 


3d Cover 


Malt Sugar 
Borcherdt Malt [extract Co... 3d Cover 
Manufacturing Chemists 


Burroughs, Welleome & Co. 


Radium 


Radium Emanation Corp.........3d Cover 


Resorts and Hotels 


The emane ad, Hot Springs, Va... 
The “Spa”, Waukesha, Wis.. 
Sutures and Ligatures 


Davis & Geck, Ine.. 2d ‘Cover 


Syringes, Needles and Thermometers 


Becton, Dickinson & Co 


X-Ray Apparatus, Tubes, etc. 


Engeln Electric Co 
Victor X-Ray Corp 


Miscellaneous 


Dental Items of Interest Co. 
Kalak Water Co 

Melachrino Cigarettes ... 


13 
PAGE 
7 
20 8 
6 
| 
R 
‘ 27 
2 
on 
92 
|! 38 
Blood Pressure Apparatus ee 9 
ton, Dickinson & Co....... 
Battle Creek Sanitarium. . 
29 
is 
@ 
\ 16 
24 
I 15 
| 30 
5 19 
32 
| 25 
24 33-37 
\ 26 
39 


B-D PRODUCTS 


eMade for the Profession 


Genuine LUER SYRINGES 


ADMINISTRATION of INSULIN 


ACCURATE RELIABLE 


No. 1 TI No. 2 PI No. 1 LI 
1 cc CAPACITY 2 cc CAPACITY 1 cc CAPACITY 
Precision Type Precision Type Luer Hypodermic Type 


Meeting all requirements of the profession or laity 
for control of dosage 


Each cc is divided into 10 units and 20 units, conforming to both authori- 
tatively determined standards of INSULIN DOSAGE 


INFORMATIVE LITERATURE UPON REQUEST 


Supplied Through Dealers 


BECTON, DICKINSON & CoO. 


RUTHERFORD, N. J. 


Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes, Sphygmomanometers and Spinal Manometers 
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